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THE REFORM OF THE PRESENT CALENDAR BEGUN. * 


By WILLIAM F. RIGGE. 


Now that the first step has been taken towards reforming the present 
calendar, it would seem timely to place this long-disputed question in 
its true light. This step consisted in the fact that the Holy See was 
officially invited in July, 1923, by the League of Nations to send a rep- 
resentative to Geneva in order to express its mind clearly upon the 
subject. The mere presence of this representative would have satisfied 
the delegates, even if he did not bind himself to certain terms. The 
true value of this step, however, lay in this only, that the Holy See at 
once accepted the invitation. Thereupon the Orthodox Patriarch of 
Constantinople and the Anglican Archbishop of Canterbury were 
also requested to send representatives. 

1. As the director of the Vatican Observatory begged to be ex- 
cused, Fr. Gianfranceschi, professor of physics and astronomy at the 
Gregorian University, was appointed the Roman delegate. The Orth- 
odox Churches sent Prof. Eginitis, of the Athens Observatory, and the 
\nglicans deputed Rev. T. E. R. Phillips, at the time secretary of 
the Royal Astronomical Society. No other religious denominations 
were invited to this first session. 

The papal delegate was given an exceptionally honorable reception, 
when at his entrance into the hall all the forty members of the Council 
rose from their seats and the chairman expressed to him his special 
thanks. 

When called upon to speak, Ir. Gianfranceschi said that he was em- 
powered only to report the proceedings but not to express an official 
statement. His own private opinion was that there was no dogmatic 
difficulty in the shifting of ecclesiastical feasts, but that this was prac- 
tically possible only with the full consent of all the bodies affected, 
and that it was justifiable only on account of important and sure 
improvements in business intercourse. Prof. Eginitis stated that the 
Ecumenical Patriarch was not averse to a reform of the calendar, but 
that he would not come to a decision without consulting his synod. The 
Anglican Archbishop, however, declared himself ready for a change 
in the calendar without more ado. 

The main points mentioned by Fr. Gianfranceschi were then dis- 


*Based on an article in the Stimmen der Zeit, vol. 106, 1923-24, nos. 3 and 4, 
by J. G. Hagen, of the Vatican Observatory. 
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cussed in two committee meetings, and finally embodied in a resolution 
adopted by the general assembly. This resolution was sent to all gov- 
ernments and all heads of religious denominations with the request to 
return an answer before March 1, 1924. With the appointment of a 
standing committee, which included the three delegates and had as 
chairman a member of the League, this first discussion concerning the 
calendar came to an end. ‘ 


2. The extent of the problem to be solved will depend upon 


whether merely a rearrangement of the ecclesiastical feasts is projected, 
or with it also a change: in the calendar. The first can be effected 
without the second, but not vice versa. 

In most quarters fixing the date of Easter would be all that would 
be asked. The chief difficulty at present is its range over five weeks, 
from March 22 to April 25. This shifting carries with it the preced- 
ing season of Lent and the following one of Paschal Time, and these 
make themselves felt in business, in sport, and in school life. The 
separation of the Easter question from that of the calendar, might, 
however, prove very unsatisfactory to ecclesiastical authorities, who 
would probably hesitate to change the cycle of feasts a second time 
and submit to all the inconveniences that this entails. 

Ilowever, if further steps are taken and there is a general willing- 
ness to go on with the reform of the calendar, this much may be taken 
for granted from the very start, that the feast of Easter will not be 
made to depend anymore upon the date of the first full moon of spring. 
With this the Church sacrifices one of its beloved symbols. The Pass- 
over was celebrated on the day of the full moon by the Jews in order 
that they might have its light in their nightly travels at that time, and 
be reminded of their deliverance from the bondage of Egypt by their 
passage through the waters of the Red Sea. The Christian Church has 
always held fast to this outward sign, as well because its new Easter 
is the fulfillment of the old one as because its Divine Founder is the 
Light of the World. As this symbolic sign of the full moon has be- 
come inconvenient to modern nations on account of its five weeks shift, 
and no kind of nightly travel is necessary for religious purposes, it may 
be relinquished by the Church like any other symbol. 

3. The present projected reform of the calendar is essentially dif- 
ferent from the Gregorian one of 1582. Then there was question of 
cementing the calendar year closely to the solar year. Tor this pur- 
pose it was necessary merely to correct the Julian period of leap years. 
This was done in such a happy way that the error, which can never be 
avoided in any system, amounts to scarcely one whole day in three 
thousand years. The present desideratum is not a correction of this 
error, but a greater uniformity within the calendar year itself. The 
same days of the month are to fall on the same days of the week. As 
to whether this is an elegant or inelegant procedure, this is not the 
place to decide. There is question merely of testing the ways and 
means of effecting it. 
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In the library of the Vatican Observatory there is a special case 
devoted to the numberless schemes for the reform of the calendar, 
that have been sent to this supposed central station since the World 
War. These schemes are not less divergent than were the answers of 
four centuries ago of emperors, kings, dukes, learned men, academies, 
and universities, that were sent to the Commission of the Gregorian 
Calendar.’ 

With one exception to be detailed later, all the new calendars agree 
upon one point and upon that only, and that is upon the insertion of 
blind or blank or zero days, or days that are not to belong to any week. 
As the solar vear is about one and a quarter days longer than a full 
number of weeks, the new calendar, if it is to be a year of weeks, will 
have each year one day over and in leap years two. What is to be 
done with these supernumerary days? The simplest remedy, one that 
by-the-way called for the least reflection, was not to count these as 
week days at all. The simplicity of this solution appealed at once to 
all reformers, although they knew that the seven days of the week 
have followed each other in unbroken succession since the days of 
Adam, have been conscientiously preserved by patriarchs and prophets, 
and have been sanctified by the new-founded Christian Church in its 
Sunday observance. This time-honored and unbroken tradition would 
be shattered. Of course, the Christian Church is not bound by the 
law of Moses, it could make an exception to the religious observance 
of the seventh day, and at times permit the substitution of the eighth 
day, but it would be only fair to consult the wishes of the Jews on this 
point. And why should not historians also be asked whether they 
would relinquish a method of correcting a doubtful date by its day of 
the week? 

These difficulties, however, seemed to make no impression upon the 
calendar reformers, and the scheme of the days of no week worked 
like a charm. But it also connoted a penury of ideas, because it never 
occurred to them that, besides days, other time intervals, such as 
months, could also be inserted in the civil year, as everybody that 
writes about the calendar ought to know from the methods emploved 
by the ancients, especially the Jews and the Greeks. If months can 
be intercalated, why not weeks as well? 

Now it has been shown more than twelve years ago, that the inser- 
tion of whole weeks would not interrupt the succession of the week days 
and would at the same time satisfy the pet idea of fixing the days of 
the year upon the same days of the week. But unfortunately, these 


reformers did not bother themselves about the literature of the subject. 


“The Gregorian Reform of the Calendar” by J. G. Hagen, in the Stimmen 
aus Maria Laach. vol. 87, 1913-14, p. 41, and “The Reform of the Julian Calen- 
dar” by Roscoe Lamont in Popular Astronomy, XXVII 637. The 
“The replies differed widely, no two agreeing, and Hagen says that 
imaginable proposition was made except the abandonment of the 


latter says: 

almost every 
seven-day week. 
plan of Lilius 


The commission, therefore, took its own counsel and adopted the 
with some changes.” 
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4. In the Publications of the Astronomical Society of the Pacific, 
XXIV 161, (1912), there is an article by George M. Searle, in which 
the intercalation of weeks is explained in detail. Searle was for some 
years an assistant of Gould at the Albany Observatory. After that he 
became a Catholic and joined the Congregation of Paulists. He was 
then intrusted with the small observatory of the Catholic University 
of America at Washington, and even proposed as director of the Vat- 
ican Observatory. [lis election, however, as Superior General of the 
Paulists brought his astronomical career to an end. It was exactly 
at this time that he wrote the article referred to, the general plan of 
which he had published many years before in the Catholic World. 

Searle starts out correctly with the conviction that every rule for 
intercalation must be cyclic, as had indeed ever been the custom in all 
calendars. Who does not know of the Egyptian, Chaldean, and Greek 
cycles, the predecessors of the Julian and the Gregorian? Leap vears, 
or years in which an intercalation is to be made, must be known to the 
public without the necessity of a printed calendar. 

Now Searle made the discovery that insertions of whole weeks could 
be elegantly fitted into the Gregorian cycle of 400 years. This cycle 
consists of an integral number of 20871 weeks. For, as each year at 
present has one day more than a full number of weeks, this would make, 
first, 400 days over. Then there are, secondly, 100 —3 = 97 leap years 
during this period, giving so many days more. There are thus in all 
497 days more than full weeks, and these 497 days may obviously be 
distributed in 71 full weeks.* These 71 weeks Searle proposed to 
add singly to ordinary years which should each have 52 weeks exactly 
with no day over, that is to say, his ordinary year should have 52 weeks 
or 364 days and his leap vear 53 weeks or 371 days. 

As to the manner of distributing these 71 leap years in the cycle of 
four centuries, Searle proposed this very simple way. First, every 
fifth year is to be a leap vear. But as this would give 80, 9 more than 
71 needed, he said: Secondly, the years whose number is divisible by 
50, however, are to be common years. This would make 8. The ninth 
exception must then be placed somewhere else in the cycle, either in 
the beginning, the middle, or the end. Again, therefore, and more 
briefly, Every year whose number ends in a5 or a0 is aleap year, ex- 
cept when it ends in a 50 or a OO, and when it begins a new cvele. 
This rule is simpler even than the Julian and the Gregorian with their 
division by 4. 

5. It is to be especially emphasized that when Searle proposed his 
scheme, he had no idea of changing the months, except in so far that 
one of them was to lose a day, and in leap years one was to be a week 
longer than usual. [ut his method had the express purpose of making 
every day of the year fall on its same day of the week, without inter- 

*400 & 52 are equal to 20800 weeks, and these with the 71 make 20871. Or 


in another way, a Gregorian cycle has 400 365.25 — 3 = 146097 days = 20871 
weeks. 





—"- 
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rupting the regular sequence of weeks. Whatever shortcoming an in- 
tercalary week may have in respect to an intercalary day, is fully 
balanced by the retention of unbroken weeks. It has, however, the 
decided advantage, that the error of the Gregorian reckoning here 
loses its entire significance. For if this amounts to less than a day in 
three thousand years, it will not grow to a full week in twenty thou- 
sand vears. 

This is certain, therefore, that the permanency of the days of the 
year in respect to the days of the week does not depend upon the 
months. Of course, matters may not rest here, and an attempt will 
be made to unify the months. The two questions should, however, be 
kept apart. 

It is not the purpose of this article to enter upon the many methods 
that have been proposed in the rearrangement of the months. It was 
merely to direct attention to this one point that the pet idea of uniform- 
itv may be realized without disturbing the time-honored sequence of the 
seven days of the week. That all the reformers of the calendar with 
one exception* have proposed the scheme of blank days, or days of 
no week, appears to be due to the fact that they know of no other 
way. Now that this way has been found, these blank days, it is to be 
hoped, will be buried forever. Should Searle’s method be actually 
adopted, he would be the Lilius of the new calendar. 


At the coming conferences there will then be two main questions and 
two accessory ones to settle. The main questions are: 

1. Shall the date of Easter be fixed without changing the calendar ? 

2. If the same days of the year are to fall upon the same days of 
the week, is intercalation to be effected by means of blank days or by 
means of whole weeks ? 

The accessory questions are: 

3. Shall the lengths of the months be changed, and how ? 

4. How are the ecclesiastical feasts to be arranged in the new cal- 
endar ? 

While the two main questions are of great importance to all classes 
of people, the two accessory ones may easily be settled by special ones, 


the third, for example, by business men and by banks, and the fourth 
by the Congregation of Rites. 


*This one exception is Baron Gustave Bedeus, 1923, who, independently of 
Searle, had conceived the idea of intercalary weeks. But his method of distrib 
uting them is neither simple nor cylic. 
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THE REAL USES OF ASTRONOMY, SIDEREAL AND 
PLANETARY. 


By WILLIAM H. PICKERING. 


Every astronomer must at some time or another have been asked 
“What are the practical uses of Astronomy?’ The answer is easy. 
Our known positions of the Sun and stars enable the navigator safely 
to cross the seas, the explorer to find his way in unknown lands, the 
civilized governments to make accurate maps of their territory, and 
everyone to know the time of day. What the questioner usually really 
means, however, is not that at all, but “What are the practical everyday 
uses of modern Astronomical Research, as compared with the useful- 
ness of let us say Chemical, Electrical, and certain Geological investi- 
gations?” That is quite a different question, and the answer must be 
definitely that the investigations of modern Astronomy are of no prac- 
tical value. The results of Astronomical research do serve to lift the 
minds and hearts of certain types of educated men and women, and 
like Archeology, Music, and Art, give pleasure and enjoyment to thou- 
sands of the same classes. None of these latter subjects otherwise 
have any practical value whatever in the materialistic world. Never- 
theless, few of the more intelligent and educated classes would willing- 
ly do without them. Admitting these premises, which can hardly be 
doubted, it might then be argued by some persons, and it is perhaps 
true, that those branches of astronomy, like those kinds of music, 
which give the greatest enjoyment to the largest number of intellec- 
tual persons are the most important. 

During the present century the two main branches of astronomy, 
sidereal and planetary, have advanced and diverged so rapidly, that 
they should now really be considered not as one, but as two separate 
sciences. Ninety-nine per cent of the modern professional astronomers 
are stellar astronomers, and naturally stellar facts appeal most strongly 
to them, but should their verdict consign planetary astronomy to a 
mere insignificant department of the science as a whole, or should 
the question be settled on the broader basis of general interest ? 

If the relative importance of the two sciences depends at all, as 
above suggested, on the interest that they excite, and the enjoyment 
that the general public obtains by reading of the new facts learned by 
astronomers, then there can be but little question that the decision 
would be in favor of planetary astronomy, for it is very certain that 
ten men would read a magazine article recording a new fact learned 
about Mars or the Moon to one who would read a similar article re- 
garding some detail of the stellar universe. 

Now no one wishes to disparage sidereal astronomy, with its hun- 
dreds of conscientious workers carefully measuring the distances be- 
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tween double stars, or the rates of motion of far distant nebulae, and 
its occasional spectacular results like the measurement of the actual 
diameters of the larger suns. 


Such work always excites our admira- 
tion. 


But at the same time it is insisted that those matters once ac- 
complished do not retain the perennial interest for the intellectual public 
that pertains to the steady advance in our knowledge of those bodies 
more closely resembling our own Earth. For this reason it appears 
to the writer that the comparatively new science of Planetary Re- 
search, founded by Schiaparelli, should no longer be looked on as 
“the tail of the dog,” but should be granted its rightful position as 
a distinct and separate science, standing by the side of its elder sister, 
the ancient Sidereal Astronomy. 

Before Schiaparelli’s day few facts were known about Mars, and 
practically nothing about the other planetary bodies. The outer planets 
were a mass of clouds, the Moon a mere heap of rocks, and of the 
inner planets nothing at all had been learned. There were not enough 
facts known to make a separate science, and this easily accounted for 
the insignificant esteem in which the whole subject was then generally 
held. Our knowledge of the planets in general has advanced but little 
since Schiaparelli’s day, but our acquaintance with Mars and the 
Moon has latterly increased by leaps and bounds. Regarding both of 
these bodies there are still clearly plenty of new facts yet to be discov- 
ered, that are of general public interest. That physical changes oc- 
curring upon these planets, for such they both are, resemble similar 
phenomena occurring upon the Earth more closely than was supposed 
a few years ago is now apparent. The mere fact of this resemblance 
makes them of far more interest to us than any distant star, or group 
of stars, just as if China were now suddenly discovered, it would be 
of far more interest and importance to us than any discovery about 
such distant bodies as the Moon and Mars. 

The investigations now going on with regard to the Moon show that 
our knowledge of that body has hardly begun, and that there is enough 
to be learned there, on account of its proximity to the Earth, to fully 
occupy the time of many observers for many years. There is indeed 
enough there alone to make a distinct science, quite different from the 
older Selenography,—the drawing of the Moon. It appears to the 
writer that we have here a science in embryo, a science allied more 
closely either to Geology or to Meteorology than it is to Sidereal As- 
tronomy. Indeed it seems to bear no resemblance whatever to the last 
named science. A sidereal astronomer is but an intelligent layman 
when discussing Mars, or the Moon. 

It now may perhaps naturally be asked if this new science, this 
Planetary Research, is so interesting, and has so much before it, why 
do not some of the sidereal astronomers in possession of suitable tele- 
scopes take it up, in preference to their own studies? The answer is 
that a telescope alone is not enough, the most important thing of all, 
next to the observer, is a suitable climate. 


Suitable climates are usuaily 
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found only in regions remote from the great centers of civilization. 
The extreme south of Europe and northern Africa, our south-western 
states, and the West Indies are the most accessible and satisfactory 
civilized places yet found for prosecuting such investigations. The 
most suitable instrument to employ is a good refractor of ten to 
twenty inches aperture. The combination of the place, the instrument, 
and the observer is rare, while ordinary sidereal astronomy can be 
practised anywhere. 
Mandeville, Jamaica, B. W. I. 
December 21, 1923. 





THE EFFECT OF COSMIC CLOUDS ON THE PERIOD OF 
VARIABLE STARS.* 


By LUIS RODES, 8S. J. 


When I gave my name to the American Association of Variable Star 
Observers, which since has grown beyond any expectation, I hoped to 
be able to organize in Spain a branch of this very promising kind of 
research. I was prevented from doing so by the rather heavy program 
of the Ebro Observatory of which I had to take charge. The activities 
of the Ebro Observatory are restricted chiefly to the study of solar and 
terrestrial interaction, such as manifests itself in sunspots, flocculli, 
protuberances and magnetism, earth electrical currents, atmospheric 
potential, seismic activity and so forth. But if I have not been able 
to co-operate in the work of the Association, I have followed with 
keen interest its admirable achievements, and I am very glad indeed to 
have the opportunity of being in the United States and attending this 
meeting. It is with great pleasure that | submit the present paper deal- 
ing with the irregularities of variable stars. 

The causes producing a change in the apparent brightness of a star 
may act in two different ways: either by changing the total amount of 
radiation, or by modifying its optical path. We may call the first a real 
change of brightness, while in the second case we are dealing with an 
apparent one. Our sun with its eleven years period offers us, on a 
very small scale indeed, an example of a real change in the emitted 
radiation; while a planet, or the moon or even a cloud crossing the 
sun’s disk, gives us the familiar case of an apparent change. The 
light curves we get are the resultant of both real and apparent change. 
if there is any of this latter type. 

Now if we consider the ever increasing enormous amount of dark 


*Delivered before the annual meeting of the American Association of Vari- 
able Star Observers at Cambridge, Massachusetts. 
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matter discovered by the big telescopes in empty space, it becomes very 
probable that among the thousands of millions of stars which shine in 
the firmament, there will be some the light of which will not be able 
to reach our earth, after a trip of hundreds and even thousands of light 
years, without crossing some regions where the optical path per unit 
of length does not remain constant. If everything were at rest in the 
universe it would not modify the light we receive from the stars, but 
it is enough to bear in mind that cosmic matter and chiefly the stars 
themselves are all moving at high speed through space, in order to see 
that changes of brightness must necessarily occur. 

It is claimed that cosmic absorption would reveal itself in the form 
of color change in the star at the time of variation, due to the different 
velocity of light waves in an absorbing medium. That is only true 
when the waves have been traveling a long time through the matter. It 
is not appreciable if the absorption has taken place in a relatively short 
time, an instantaneous absorption so to speak, as that produced by the 
clouds of our own atmosphere. In such a case, the retardation of the 
red waves, with respect to the violet ones, can be but a small fraction 
of the time required by light to cross the cosmic cloud and therefore will 
escape detection in the photographic plate. The only perceptible effect 
would be a reddish color at the time of minimum brightness, a thing 
pretty well in accordance with the behaviour of many irregular vari- 
ables. 

[ wish here to point out that a change of condition in the optical 
path could shift the maximum of the minimum of a strictly periodi- 
cal variation in the source of light and so introduce anomalies in a 
period of itself quite constant. If we suppose that light emitted at 
the time of maximum brightness has to travel, even a short time only, 
through a cosmic cloud which was not met on the same conditions by 
light emitted at the former minimum, the different absorption may 
displace the real maximum, consequently changing the length of the 
period. This is the most obvious way in which anomalies may be in- 
troduced. 

But these can also arise from the different time spent by light in 
going through space under different conditions; if we allow on the 
average a variation of one millionth it could explain a difference of 
period of about an hour in a star a hundred light years away. If the 
star were ten times as distant, the difference could amount to ten 
hours. Here again we can have a measurable retardation in the light 
as a whole, without being able to detect the differential retardation of 
red waves as compared with violet. It must be noticed that the effect 
of shifting the maximum is independent of the period and proportional 
to the time light spends in traveling under different conditions, al- 
though, of course, the longer the period the greater the chance of 
meeting different densities in cosmic space. These two sources of 
anomalies should be borne in mind when dealing with irregularities 
like those observed in B.D. 44°994. 
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If isolated cosmic clouds may in some 
the anomalies of a regular period, they may play a still more important 
role in the cause of variables of long irregular period. 


exceptional cases explain 


The tendency of matter to arrange itself in the form of symmetric 
waves is almost universal. The sand on the desert, the water in the 
ocean, and the clouds in the air, are familiar examples of this undu- 
lated arrangement. If a star should move behind a cloud like this 
(lantern) we would get variations of brightness very much like those 
observed in some variables of SS Cygni type. Is there any foundation 
to assume that there are some regions in space where disseminated 
matter presents alternating condensations and rarefactions with a more 
or less symmetrical distribution ? 

If we look around the sun, it is probable that the undulated shape 
of Brook’s comet (lantern) is the effect of a similar distribution in the 
resistance of the medium through which it was moving. It might be 
that periodical changes in the climate of our planet are due to small 
changes in the transparency of the regions across which the sun has 
moved in the past. 

The stationary calcium lines of some spectroscopic binaries, like 
a Orionis and o Scorpii, seem to indicate the presence of isolated 
clouds in the path of light waves. In the region of the constellation 
Cygnus, we have the net-work nebula which approaches the form we 
require for such periodical changes (lantern). 

But I wish to emphasize the fact that the cosmic clouds which would 
produce periods of SS Cygni type are not those appearing on our 
photographic plates. .\ cosmic cloud two hundred and forty thousand 
million kilometers large, at a distance of only 55 light years, would be 
seen under an apparent angle of 96". Well, behind this cloud, and at 
a distance twice as great from us, a star could be moving during eight 
hundred years with a speed of twenty kilometers a second; if there 
were rarefactions and condensations along the cloud, they would ac- 
count for 1600 periods of half a year each; any lack of symmetry on 
the distribution of the waves, would appear as an irregularity on the 
period curve. 

There are also very well established facts which, at least for some 
irregular variables, make very probable the former explanation. I 
shall enumerate the principal ones: 

1. The irregular variables, chiefly those of the R Coronae* type, are 
connected with nebulosity or they cluster around the galactic way 
where cosmic matter is more abundant and where we look deeper into 
the stellar system. In the Orion nebula more than one hundred vari- 
ables have been discovered of an irregular period. 

2. Such variables have commonly high velocities, and, as it has 
been found by Ludendorf, the greater the velocity the shorter the 
period. 





*R Coronae itself is an exception. 
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3. As has already been mentioned, the color at the time of mini- 
mum is the more reddish the longer the period, indicating a thicker 
cloud. 

4. The photographic range of the variation is commonly greater 
than the visual, as should be expected in the case of an absorption. 

It may be that in some cases the star itself travels through the cloud, 
thus affording an explanation for the spectral changes; the fact that 
many novae have become irregular variables gives weight to this 
hypothesis and points to a common origin for both phenomena. 

As an appendix to the present note on irregular variables, I should 
like to call attention to the fact that a constant radial velocity has com- 
monly been taken as a sufficient proof to exclude an eclipse as the 
cause of variation of light ; an assumption that in many cases may fail. 
If only we suppose that, without changing the masses and the orbits, 
the density of Jupiter were to become a hundred times smaller and con- 
sequently its volume one hundred times as large, it would cover about 
one-third of the solar surface and give an apparent variation of light 
of more than a magnitude; other planets combined could produce a 
rather complicated and irregular period. We know of systems like 
e Aurigae, 8 Lyrae and UZ Cygni, where the densities of the compo- 
nents have even a range of one to a thousand. If then in some sys- 
tems appearing as single stars masses were distributed as in our solar 
system, but with different densities, we should have apparent radial 
velocity consistent with variations of brightness originated by eclipses. 


bro Observatory, Tortosa, Spain. 
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REPORTS OF OBSERVATORIES 
(Continued from page 103.) 
DEARBORN: OBSERVATORY 
NORTHWESTERN UNIVERSITY 
EVANSTON, ILLINOIS 
Puiie Fox, Director. 


L. R. Wy tie, Observer. 
Miss L. E. Hitr, Computer. 


The work of the Dearborn Observatory continues to be directed 
mainly along two lines, visual observing with the micrometer, devoted 
principally to double stars, and the photographic observations for stel- 
lar parallaxes. During the year Wylie made 450 observations of 
double stars and Fox 652. In addition, there were miscellaneous ob- 
servations of comets and the planets. In the parallax campaign 595 
plates were secured at the telescope. Measurement of the plates, of 


2 


which the total on June 30, 1923, was 5670, is going forward steadily. 
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The results of measures for the period of this report are to be found 
in Comptes Rendus, 177, 16 July, 1923. 

Within the year a new instrument, the prism micrometer, was devel- 
oped and applied to the measurement of the depth of hydrogen and 
helium in the solar atmosphere (Astrophysical Journal, 57, 234, 1923). 

In addition to the regular staff, Professor C. C. Crump, of Ohio 
Wesleyan University, was at the Observatory during the summer of 
1922, teaching in the summer session of the University and assisting 
in the research program. Miss Ruth Tibbles also participated in the 
measurement and reduction of parallax plates under a grant made by 
the American Association for the Advancement of Science. 

Members of the staff give regular instruction in astronomy to 
classes in the College and Graduate School. Instruments of the Ob- 
servatory are used to forward this instruction. Also the Observatory 
is open to visitors each Thursday evening. Various societies and 
classes from many of the schools of Chicago and vicinity avail them- 
selves of the privileges. 


DUDLEY OBSERVATORY 
ALBANY, NEw York 


BenyJAMIN Boss, Director; SEBASTIAN ALBRECHT, MARION F. BENJAMIN, 
Linnian F. BLrancHaArp, Grace I. BurrumM, ELizABeTH CoUGHLIN, SHERWOOD 
B. Grant, Heroy JENKINS, ISABELLA LANGE, MAriE LANGE, Frances L. Mac- 
NeitL, Harry RAyMonp, ArtTHUR J. Roy, WiLLiAm B. 


VARNUM, Marion E. 
VosBurGH, RuTH WILLSTAEDT, RALPH E. WILSON. 


Reductions of Observations. Since the completion of the programs 
of observing for the General Catalog of Proper Motions, the meridian 
circle has not been in use. The efforts of the major part of the staff 
have been entirely devoted to the reductions of the observations made 
at San Luis in 1910-1911 and at Albany in 1912-1918. The reduc- 
tions of the San Luis observations are essentially completed and ready 
to put into manuscript. The reductions of the Albany declinations 
are in an advanced stage and considerable progress has been made on 
the right-ascensions. 

General Catalog of Proper Motions. Work on this catalog, which 
will contain the proper motions of some 30,000 stars, has advanced to 
the point of applying systematic corrections to the differences between 
the catalog and expanded positions. Evidence has been produced to 
show the necessity of correcting the system of the Preliminary Generai 
Catalog in declination. Preliminary independent studies by Messrs 
Raymond and Varnum give results in substantial agreement as to the 
character and amount of correction needed. Further studies are being 
made to determine the method of revision of the system before going 
further with the catalog itself. 


Proper Motions. In advance of the publication of the Generai 
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Catalog Mr. Wilson has continued his determinations of the proper 
motions of the rarer classes of stars. Studies based on the proper 
motions of 84 Cepheid variables indicate that the distances of these 
stars determined by Shapley are of the right order of magnitude. 
The proper motions of about 400 red stars, most of which are long- 
period variables, have been published and estimates of their mean 
absolute magnitude by type made. 

Real Motions. Studies of the space motions of 520 stars, made by 
Messrs. Boss, Raymond and Wilson, show that the higher declination 
of the solar apex and the excess in the amount of solar motion de- 
rived from the more swiftly moving stars over that derived from those 
moving more slowly are the result of unequal distribution of the veloc- 
ity directions of the high-velocity stars. Preliminary to a more ex- 
tensive study of real motions, Mr. Boss has made investigations of the 
systematic errors of both the trigonometric and spectroscopic paral- 
laxes. 

Stellar Wave-Lengths. Mr. Albrecht has continued his investiga- 
tions of stellar wave-lengths in the attempt to explain the K-term in 
radial velocities. 


HARVARD COLLEGE OBSERVATORY 
CAMBRIDGE, MASSACHUSETTS 
AREQUIPA, PERT 
MANDEVILLE, JAMAICA. 


Director, HARLow SHAPLEY; Scientific Staff: Soron I. BAiLey, FRANK Bowle, 
Leon CAMPBELL, LEON CAMPBELL, Jr., ANNIE J. CANNON, IRENE B. CrossMAN, 
FLORENCE CUSHMAN, WILLARD P. GerrisH, EpitnH F. Gitt, Maser A. GILL, 
Heten R. Haynes, Litttan H. Hopncnoon, Epwarp S. Kinc, ELEANOR LAWRENCE, 
Eva F. Leann, Wittem J. Luyten, RutH F. Morrison, J. Cristosar Buniz, 
Juan E. Muniz,WitiiAm H. Pickerinc, Henry A. SAwyer, ArviILLE D. WALKER 
Louisa D. Wetis, Howarp W. WiNkteEy, IpA E. Woops; Volunteer Investiga- 
tors: WILLARD J. FisHerR, MARGARET HARWoop, ANTONIA C. Maury, MARTHA B. 
SHAPLEY, StipNEY D. Towntey; Fellows: ApELAIpE Ames, HELEN E. Howartnu, 
PriscitLA FArRFIELD, DoNALD H. MENZEL. 


A few of the researches now in progress at the Harvard College 
Observatory are selected for special comment in the present report. 
Particular attention has been given during the past year to the studies 
of stellar variation and the distribution of stars. 

1. Stellar Variation. At the present time all classes of variable 
stars are under investigation at Harvard. More than fifty new vari- 
ables have been announced by members of the staff during the past 
vear. 

(a) Novae. The photographic study of the light-curves of novae, 
which was left unfinished by Miss Leavitt, has been continued during 
the vear by Miss Walker and Mr. Shapley. The photographic light- 
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curve of Nova Aquilae of 1918 has been completed, with a thousand 
Harvard plates as the basis of discussion. For thirteen other novae 
the observations, made by the Pickering Fellows, and the light-curves 
will be published soon in the Harvard Annals. 

A star announced by Innes as a variable has been studied on Harvard 
plates, and is now assigned to the class of new stars, with the designa- 
tion Nova Sagittarii 1917.5. It was independently discovered as a 
nova by Miss Cannon while in Arequipa. Evidence is increasing that 
the novae and some types of irregular variable stars are closely asso- 
ciated, both in spectroscopic and photometric properties. 


(b) Irregular Variables. The discovery by Miss Cannon of one 
of the most remarkable irregular variable stars is reported in Harvard 
Bulletin 783. The star increased in brightness from 1890 to 1901, but 
for the last twenty years has been gradually fading. The spectrum is 
very peculiar; it is basically of Class M but contains also some of the 
singularities found in the spectrum of » Carinae. 

Extensive light curves of the well known irregular variables SS 
Cygni and R Coronae have been published during the year. 

The principal work on irregular variation, however, is the continu- 
ation of the study of variable stars of spectral class K by Mr. M. F. 
Jordan of the Harvard Astronomical Laboratory. With few excep- 
ceptions, all these appear to be of small range and non-periodic. 


(c) Long Period Variables. More than twenty-five thousand ob- 
servations of long period variables have been received at the Harvard 
Observatory during the past year, two-thirds\of which were made by 
members of the American Association of Variable Star Observers. 
The work of reduction is in the hands of Mr. Campbell, who has pub- 
lished various notes and summaries concerning the predictions of maxi- 
ma and the analysis of observations. A discussion, nearly completed, 
of the periods of two hundred variables of this class, contains not only 
revised light-elements, but the variations of the periods, and the forms 
of the light-curves. The close affiliation of the Harvard Observatory 
with the Variable Star Association continues to be very fruitful in 
the study of this important class of stars. 


(d) Cepheid Variables. The studies of the variable stars in the 
globular clusters and Magellanic Clouds has been continued. The 
Cepheid variables in the distant Milky Way clouds are also under in- 
vestigation, in the hope that the spatial distribution can be determined. 
Many plates are being accumulated for this problem at both the north- 
ern and southern stations. 

(e) Eclipsing Binaries. Miss Maury has continued her investiga- 
tions of the extremely difficult spectrum of 8 Lyrae. Photographic 
observations of eclipsing variables have been made by Mr. Rufus 
Suter, a Harvard student, and Miss Woods, and Mr. Campbell has 
made photometric observations of the high density binary, SW Lacer- 





S.. e_ Te 





Reports of Observatories 143 


tae. Special attention is being given to two types of eclipsing systems 

those of very short period and high density, and the pairs with large 
range of brightness. Both types are peculiarly significant in the prob- 
lem of the evolution of close binaries. Mrs. Shapley continues to 
carry on the necessary orbital computations 

2. The Nearby Stars. An investigation of the various character- 
istics of the stars within ten parsecs of the Sun has been completed by 
Mr. Luyten. <A thorough consideration of the stars in the solar 
neighborhood is of paramount importance in understanding the struc 
ture of the general system, for it is only near the sun that the im- 
portant stars of low luminosity can be found and measured. Interest- 
ing deductions can now be made concerning the frequencies of stellar 
masses, luminosities, velocities, and other properties. With respect 
to these nearby stars, the Sun moves with a velocity of twenty-five 
kilometers a second in the direction of right ascension 278° and 
declination +-36° (Harvard Annals 85, No. 5, 1923). 


3. Parallaxes. Considerable progress has been made in the deter- 
mination of stellar distances through the study of apparent magni- 
tudes and spectral peculiarities. The published results for individual 
stars pertain, so far, only to those with spectra later than Class GO. 
Miss Ames and Miss Howarth have assisted Mr. Shapley with the 
work on second-type stars, and Miss Fairfield, of Smith College, is 
using Harvard material for a study of the absolute magnitudes for 
Classes B, A, and F. 

Recent additions to our knowledge of the average absolute lumin- 
osity of many classes of stars has permitted the statistical determina- 
tion of the distances of more than one hundred thousand of the stars 
of known spectral class and magnitude (Harvard Circular 243). For 
a few classes, a usable average luminosity cannot be safely assumed; 
but for most of the stars in the Henry Draper Catalogue the distance 
can be estimated with an uncertainty of less than thirty per cent. 

4. Standard Photometry. Mr. Wing has completed a revision of 
the magnitudes of the planets. His extra-focal method has also been 
applied to the brighter stars, and the photographic magnitudes for a 
hundred of those in the northern sky are now in press. 

The determination of photographic magnitude sequences in the 
Special Selected Areas has been completed and the results transmitted 
to Professor van Rhijn, who uses the material for the Harvard-Gron- 
ingen Durchmusterung of faint stars in the Selected Areas. Harvard 
Annals ‘102, giving the results for declinations —15° and —30°, has 
been completed, and the next volume is nearly finished. 

5. Publications. Some of the papers published in various scientific 
journals by members of the Observatory staff are now being issued 
in a series of reprints, copies of which are mailed with the Harvard 
Circulars. During the year volumes 98 and 102 of the Harvard Annals, 
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and parts of volumes 81, 85, and 86, were issued. Eleven papers ap- 
peared in the circulars or reprints, and about fifty short summaries 
and notes, by members of the staff, in the bulletins. Among these 
papers and notes are discussions of stellar distribution, new nebulae, 
peculiar spectra, galactic structure, parallaxes of southern stars, proper 
motions, photographic meteor trails, mean absolute magnitudes, aster- 


oids, novae, globular clusters, and the discovery and observation of 
variable stars. 


OBSERVATORIO ASTRONOMICO 
UNIVERSIDAD NACIONAL 
LA PLATA, ARGENTINA 


JOHANNES HARTMANN, Director; BERNHARD H. Dawson, Chief Astronomer ; 
VIRGINIO MANGANIELLO, HucGo A. MartTINEz, NuMA_ Tapia, 
Micuet AGApios, THALES TaAprA, Assistants; GALDINO NEGRI, Seismologist; 
VicENTE BLAsetti, Meteorological Observer; IGNAcIO EGUIGUREN, JORGE GAr- 
BARION, JOSE L. NrecriI, ENRIQUE V. PENA, Computers. 


Astronomers ; 


Researches. The work on southern double stars, begun in 1911 by 
Mr. Hussey, has been continued by Mr. Dawson, several new pairs 
having been found and many others measured during the year. He 
has also used the large equatorial for micrometric observation of 
comets and asteroids with southern declination. 

The zone observations, begun at —52° in 1913 with the Gautier 
meridian circle and Repsold micrometer, have been continued, the ob- 
servations being finished during the year in the zones —62° to —66° 
by Senor Martinez, and —66° to —72° by Senor Manganiello. The 
catalogues resulting from these observations and from those in the 
zone —57° to —62° are in preparation for printing. Meridian obser- 
vations were also commenced by Senor Tapia in the zone —72° to 
—82°, and by Senor Martinez on the Kapteyn Selected Areas having 
southern declination. 

The observation of minor planets with the Carte-du-Ciel telescope, 
begun in 1919 by Mr. Dawson and recommenced in 1921 by Mr. Hart- 
mann, has been continued by Senor Manganiello, dedicating special 
attention to those objects without recent observations and coming to 
opposition south of the equator. 

A daily observation of the position and extent of the solar spots and 
faculae, begun in 1920 at the request of the Argentine Meteorological 
service, has been continued by Senor Tapia. The time service and 
routine seismological and meteorological observations have also been 
maintained. 





Equipment. The equipment described in Vol. I of the Publicaciones 
has recently been increased by the acquisition of: a two-prism spectro- 
graph, constructed in the Detroit Observatory shop, with optical parts 
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by McDowell; a measuring engine and a Hartmann microphotometer 
by Bamberg; a double camera with moving plate-holder, to be used in 
determining simultaneously the photographic and photovisual magni- 
tudes of stars to the seventh magnitude south of +10°, the camera 
by Spindler and Hover, the mounting built in the Observatory’s shop; 
several lenses and objective prisms by Zeiss; a small spectrograph, 
built in the Observatory’s shop for use with the Carte-du-Ciel tele- 
scope, and a wedge photometer, also built in the Observatory’s shop. 
The equipment has been diminished by: the loan of the altazimuth 
and one chronometer to the Engineering School of this University ; 
the loan of the portable meridian circle and the Strasser and Rohde 
clock to the Universidad Nacional del Litoral, and the sale of the 
Bamberg transit to the Navy Department. 


LEANDER McCORMICK OBSERVATORY 
UNIVERSITY OF VIRGINIA 


S. A. MitcHett, Director. 

CuHartes P. Orivier, Associate Professor. 
Harotp L. ALpeNn, Assistant Professor. 
P. vAN bE Kamp, Assistant. 

EuporA MaciLtt, Computer. 


The chief observational work of the observatory still remains the 
determination of stellar parallax by means of photography with the 
26-inch visual refractor. Plates are taken in five successive seasons, 
each plate bearing two images. Ordinarily between 15 and 20 plates 
are employed for each star. The parallaxes of approximtely six hun- 
dred stars have been measured to date, with a probable error averag- 
ing 0”.009, about seventy-five stars being finished each year. The ob- 
serving program consists of the bright stars of all spectral classes to 
the magnitude 5.0. At the request of several astronomers many faint 
stars of large proper motion have been added to the observing list. 

On March 1, 1923, Mr. P. van de Kamp arrived from the Astronom- 
ical Laboratory of Groningen, Holland, for a year’s residence. His 
coming was made possible through a grant from the Draper Fund of 
the National Academy of Sciences. He is assisting Mr. Alden in the 
measurement of the proper motions of the Boss stars of the parallax 
plates. Measures are possible on more than three hundred Boss stars 
having an interval of four years or more between the early and later 
plates. Where possible eight comparison stars are used with an aver- 
age visual magnitude 10.2. The measures give the proper motion of 
each Boss star in right ascension and declination with respect to the 
chosen comparison stars. The results will furnish values of the sys- 
tematic errors of the Boss catalogue, the position of the solar apex, 
the parallactic motions of the comparison stars, etc. 


Visual observations are being continued on about two hundred vari- 
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able stars of long period by the Argelander method. Ordinarily the 
stars are observed only when faint, thus co-operating through Harvard 
College Observatory with the Association of Variable Star Observers. 
Each month the observations are sent to Harvard to be used in the bi- 
monthly predictions. 

The wedge photometer has been extensively used by Mitchell and 
Alden in the visual measurement of the magnitudes of the faintest 
stars visible in the 26-inch refractor. During the past year the results 
of co-operative work done by the Harvard, Lick, Yerkes and McCor- 
mick observatories have been published as Memoirs of the American 
Academy of Arts and Sciences, Vol. XIV, No. 4. This work extends 
photometric magnitudes to the sixteenth magnitude. A comparison 
of the wedge and polarizing photometers shows the former to be 
quite as accurate as the latter with the distinct advantage that fainter 
stars may be observed with the wedge photometer. The same photo- 
meter is being used to extend to fainter stars the sequence of compari- 
son stars in the fields of the long-period variables under observation. 

Mr. Olivier is continuing his observations on double stars and on 
the systematic observation of meteors through the American Meteor 
Society. 


DETROIT OBSERVATORY 
UNIVERSITY OF MICHIGAN 
ANN Arpor, MICHIGAN 


WitiiAm J. Hussey, Director 

Ratpu H. Curtiss, Assistant Director. 

W. Cart Rurus, Assistant Professor. 

RicHArp A. Rossiter, Assistant Professor. 

Henry J. Cotziav, Foreman of the Instrument Shop. 
Nuet E. Smock, Instrument Maker. 

Hazer M. Losu, Secretary. 


Instruction. Generally speaking the time of the observatory per- 
sonnel is divided equally between instruction and research. Over the 
interval covered by this report four members of the department gave 
eighty-eight semester hours of instruction with 650 student enroll- 
ment. In addition three students were engaged in thesis work; and 
of these, two students, J. \. Aldrich and R. A. Rossiter, received the 
degree of Ph. D. in June, 1923. The 12-inch refractor, the 5-inch 
comet seeker, the 4'2-inch Howell refractor, and the 6-inch meridian 
circle, were used on many nights for student instruction. 

Equipment. The 3712-inch reflector after eleven years of very sat- 
isfactory service was thoroughly overhauled during the earlier part of 
the year. The driving unit of this instrument was materially improved 
and other features of the installation were renovated. A new two- 
prism spectrograph was brought toward completion. A new 10-inch 


visual objective, the gift of Mr. R. P. Lamont, was secured from 
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J. B. McDowell in May. A tube for this objective and parts needed 
to adapt the old 6-inch Clark mounting for use with it were made. 
The glass disc for the 27-inch Lamont refractor were received by 
McDowell in February. These were found to be of excellent quality 
and satisfactory progress has been made with the figuring. 

Research. Observations with the 37'-inch reflector were resumed 
in February after an interruption referred to above. Spectrograms 
numbering 415 were secured between February and August 31. The 
principal program involved the observation of stars of the group with 
emission line spectra in class B, north of —20° declination. It is 
planned to secure spectrograms of stars of this group within the limit 
mentioned, ten each of stars brighter than the seventh magnitude and 
many more of spectra which are variable. A second program involved 
observations of stars with spectra in Class O. Individual stars ob- 
served and not included above were R Scuti, S Sagittae, B Persei, 
p Leonis, and » Aquilae. 

The seismograph instruments registered satisfactorily throughout 
the year. Eighty earthquakes were recorded and the sheets studied. 

The 6-inch meridian circle was used for regular time determinations. 

Spectral studies on B Lyrae, S Sagittae and Comet 1913 f were 
completed during the year. The study of 8 Lyrae brought out a strong 
irregularity in the velocity curve due to rotational velocities during 
eclipse and practically eliminated all possibility of a third body in the 
system. The work on S Sagittae established a velocity variation with 
a range of 20 kilometers and a period of 682 days, in addition to the 
velocity variation which, as in case of other Cepheid variables, con- 
forms in period to the light change. An irregularity in the short 
period curve similar to that observed in W Sagittarii was also estab- 
lished. It was found also that the range and phase of the radial veloc- 
ity of S Sagittae varied for lines at different levels indicating greater 
velocity range and delayed oscillation for the higher level lines. The 
relative velocities of different atmospheric layers were correlated with 
the light variations. The results of the study of the spectrum of 
Comet 1913 f have been published. 

Spectral studies of b? Cygni, ¢ Tauri, 8 Persei, @ Persei, » Aquilae, 
B Librae, BD + 56° 2617, and extensions of the work on B Lyrae 
have been carried on during the year. 

Publications. Volume III of the Detroit Observatory Publications 
was in press throughout the year. A study and compilation on photo 
graphic materials and processes employed in astronomical work was 
distributed in June to some thirty addresses. 


L.xpedition. Preparations were made for an expedition to the south- 
ern hemisphere to study conditions affecting the selection of a site 
for a southern station at which the 27-inch Lamont refractor will be 
the principal instrument. Work on a 10-inch refractor in this connec- 
tion is mentioned above. 
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Programs. Plans for spectrographic observations during the com- 
ing year include continued studies of Class Be and O stellar spectra, 
the Pleiades stars brighter than seventh magnitude, five or six of the 
brighter Algol variables, and » Aquilae. 

Increased Facilities. Plans were completed during the year for a 
student observatory on the roof of the new building of the College of 
Literature, Science and the Arts. 


MOUNT WILSON OBSERVATORY 
CARNEGIE INSTITUTION OF WASHINGTON 
PASADENA, CALIFORNIA 


Gerorce E. Hare, Honorary Director. 
Watter S. ApAms, Director. 
\trreD H, Joy, Secretary. 

Research Division 

Solar Physics: Grorce E. Hate, CHArves E. St. Joun, FERDINAND ELLER- 
MAN, SETH B. NicHorison, Epison Pettit. 

Stellar Spectroscopy: Water S. ApaAms, ALFRED H. Joy, GustAF StrOM- 
BERG, PAUL W. Merritt, R. I. SANForp, Mitton L. HuMAsoN. 

Stellar Photometry: Freperick H. SEares. 

Nebular and Stellar Photography: Evwin Hussite, Mitton L. HuMAson. 

Stellar Diameters: FRrANcis G. PEASE. 

Trigonometric Parallaxes: ADRIAAN VAN MAANEN, 

Physical Laboratory ArtHUR S. Kino, J. A. ANnperson, H. D. Bascock, 
SINCLAIR SMITH. 

Research Associates. 

A. A. MicHetson, University of Chicago; HENry Norris Russet, Prince- 
ton University. 

Computing Division. 

FREDERICK H. Seares, Superintendent; Epwarp I. ApAMs, Apa M. Brayton, 
Cora G. Burwetr, Mary S. Fretz, MAry C. Joyner, Lois M. KEENER, HANNAH 
M. Marsu, Beatrice W. MAyBERRY, PHOEBE PooLe, MyrtLte L. RICHMOND, 
Louise WargE, MARGUERITE W1IBERG, Computers; EL1zABetH Connor, Librarian. 


In the department of solar research the outstanding results of the 
year have been the confirmation of the reversal of sun-spot polarities 
with the spot cycle, and measurements of the displacements of the lines 
of the solar spectrum which tend to confirm the values predicted from 
the theory of generalized relativity. 

Eleven years ago, at the previous sun-spot minimum, Hale and his 
associates found that the polarities of the first spots of the new cycle, 
which made their appearance in high latitudes, were in each hemisphere 
opposite to those found for the spots of the old cycle. The results 
were few in number, however, and it remained for the observations of 
the present minimum to confirm the discovery definitely. It is found 
that while the regular polarity of the preceding spot of a bipolar group 
in the northern hemisphere is positive for spots belonging to the old 
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cycle it is negative for the corresponding preceding spot of the new 
cycle. Similarly, while the regular polarity of the following spot of the 
old cycle is negative it is positive in that of the new cycle. In the south- 
ern hemisphere the reverse is true throughout. The importance in 
solar theories of this remarkable feature of sun-spot behavior is ob 
vious. 

The investigation by St. John of the displacement of spectral lines 
in the sun has involved the accumulation of large amounts of data for 
studies of radial motions, pressures in the reversing layer, and the 
characteristics of individual lines. After allowance is made for the 
various factors which influence the displacements, St. John finds that 
the residual values are in good agreement with those predicted from 
the relativity theory. As a further product of the investigation the 
pressure in the sun’s reversing layer is found to be extremely low, 
probably not exceeding 10 or 10* atmospheres. 

Regular observations have been continued throughout the year with 
the spectroheliograph and include 900 photographs taken in hydrogen 
and calcium light and that of the continuous spectrum. The number 
of direct photographs of the sun made with the 60-foot tower tele- 
scope was 279 on 279 days. 

Other solar investigations have included the completion of the 
measurement of the wave-lengths of about 11,000 lines in the sun- 
spot spectrum upon negatives taken in previous years with a Nicol 
prism and quarter-wave plate; studies of the displacements of lines 
between the center and limb by St. John and Babcock; an additional 
series of photographs by Ellerman for a study of the sun’s general 
magnetic field; a continuation of the determination of the solar rota- 
tion by St. John; radiometric observations by Pettit with thermo- 
couples ; and tests of the focal changes of coelostat mirrors made from 
crown glass, pyrex glass and speculum metal. 

Radiometric measures of the moon and planets have been made by 
Pettit and Nicholson. The radiation emitted by the heated surface of 
the planet and transmitted by the band in the infra-red between 8» and 
14 is found to be about 6 per cent for Jupiter and Saturn as against 
74 per cent for Mercury and the moon. The conclusion seems to be 
justified that the atmosphere of Mercury must be negligible in amount, 
and the temperature of its illuminated surface the same as that of the 
moon. This would indicate a short period of rotation. 

From spectrographic observations St. John concludes that the rota- 
tion period of Venus must be longer than 20 days. 

Direct photography of nebulae has been continued by Hubble and 
Humason. Hubble has made a study of nebulae for purposes of classi- 
fication and has extended his studies of the source of luminosity to in- 
dividual non-galactic nebulae. He has been able to derive a formula 
which represents closely the density of the photographic image as a 
function of the distance from the center. 


Van Maanen has completed measurements of the internal motions 
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in the spiral nebula Messier 33. The results are in agreement with 
those found from six other spirals in showing motion outward along 
the arms. <A combination of all results indicates parallaxes for the 
larger spirals of between a few ten-thousandths and a few thousandths 
of a second of arc. 

Spectroscopic observations of the nuclei of planetary nebulae have 
been made by Hubble, and color indices have been derived by Lund- 
mark of condensations in spirals and of small non-galactic nebulae. 

Determination of trigonometric parallaxes by van Maanen have in- 
cluded numerous interesting objects, among others a Orionis, o Ceti, 
two giant planetary nebulae and several stars of large proper motion. 

The determination of the photographic magnitudes of the stars in 
Kapteyn’s Selected Areas by Seares has been nearly completed. About 
60,000 stars have been measured in the course of the investigation, a 
detailed statement of which prepared by Seares has appeared in a 
recent report by Dr. van Rhijn on the Selected Areas. 

A study by Seares of the luminosity function shows that the ob- 
served distribution of stars brighter than the fifth apparent magnitude 
is in as good agreement as could be expected with that given by the 
luminosity function, although there is an excess in the calculated num- 
bers of stars of very high luminosity. The gaussian form of the curve 
is applicable to the giant stars on the ascending branch, but the descend- 
ing branch seems to be relatively flat, and the whole curve is conse- 
quently of a skew form. 

Two extensive lists of radial velocities have been published during 
the year, one of 1013 stars by Adams and Joy, and one of 113 Me 
and S-type long-period variables by Merrill. The material contained 
in both lists has been utilized in studies of the motions of stars in 
space, solar and stream motion, and several related subjects. The 
solar motion derived from the long-period variable stars is about 
three times as large as the normal value of 20 km. 

Radial velocity observations have been completed by Sanford for 
30 stars of the R-type and by Humason for about 80 stars in the 
Selected Areas. Several spectroscopic binaries have been investigated 
by Sanford. Special studies have been made of the stars in the 
Praesepe cluster and of the fainter variables of the cluster type by 
Adams and Joy. The latter are found to have a remarkably high aver- 
age radial velocity. 

Spectroscopic determinations of absolute magnitude and parallax 
have been continued regularly by Adams and Joy, and values are now 
available for about 900 stars in addition to those already published. 
The method has been extended to stars of type B by means of the close 
correlation found to exist between absolute magnitude and spectral 
type. A special investigation of over 200 K-type giants has confirmed 
the adequacy of the spectral criteria for such stars and has shown the 
satisfactory agreement of results derived from trigonometric paral- 
laxes with those from parallactic and peculiar motions. 
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Krom a comparison of spectroscopic and dynamical parallaxes for 
327 double stars Dr. Russell, research associate of the Observatory, 
and Adams and Joy have found that, statistically considered, the mass 
of a binary system is a function of its absolute magnitude and not of 
its spectral type. The geometrical mean masses for the different spec- 
tral types have been derived from this comparison. 

In the course of his study of the systematic motions of the A-type 
stars Stromberg has proved the existence of three groups. Two of 
these may be identified with the Taurus and Ursa Major groups and 
correspond to Kapteyn’s two-star streams. The third central group 
with an ellipsoidal distribution of velocities contains the majority of 
the stars. 

Stromberg has found that the lack of symmetry in the distribution 
of stellar motions in space, which was first observed in the case of stars 
of large velocity, is a very general phenomenon which applies also to 
the globular star clusters and spiral nebulae. It manifests itself in 
an absence of large velocities in the directions between 10° and 
+-150° of galactic longitude, and hence leads to an apparent increase 
in the solar motion with an increase in the internal velocities of the 
objects to which the solar motion is referred. As a possible explana 
tion Stromberg suggests the existence of a co-ordinate frame with 
reference to which excessive velocities do not occur. 

Among other stellar spectroscopic results reference should be made 
to the variation of velocity found by Joy from the absorption lines in 
o Ceti and the correlation of the displacements of dark and bright 
lines with the phase of light; the classification of stars to the twelfth 
magnitude in the Selected Areas by Humason; and the identification 
by Merrill of the strong bands in the red portion of the spectrum of 
S-type stars with those of zirconium oxide. 

Measurements of the stellar diameters with the 20-foot interferom- 
eter have been continued by Pease and the visibility curves of numer 
ous stars have been investigated. Of especial interest is the apparent 
change in the diameter of a Orionis, which appears to be considerably 
smaller than that found in 1920 or 1921. 

Radiometric observations of stars with vacuum thermo-couples by 
Pettit and Nicholson have led to remarkable results in the case of the 
long period variables. Between minimum and maximum of light the 
total radiation of y Cygni is found to change but 1.7 times for a change 
in light of 1320 times, thus showing the extremely rapid shift of ener 
gy in the spectrum. A large number of stars has been observed dur- 
ing the year including giants and dwarfs of most of the spectral types, 
Cepheid variables, Algol variables, and novae. 

In the physical laboratory King has extended the temperature classi- 
fication of titanium lines to the ultra-violet region and has measured 
the’ wave-lengths of about 800 lines on spectrograms obtained with 
the electric furnace. With the same apparatus he has studied the 
titanium oxide flutings and the are spectrum of silicon, and has meas- 
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ured the wave-lengths of numerous lines which appear sharp in the 
furnace although diffuse in the arc or spark. 

Dr. Russell has investigated regularities in the spectra of strontium, 
barium and titanium, and has identified several groups in the first two 
of these elements as “combinations” between 


recognized spectral 
terms. 


In titanium over 250 lines have been classified, including all 
of the strongest lines and most of those which appear at low tempera- 
tures. The principal resonance potential appears to be 2.38 volts. 

The method of exploding wires electrically has been applied by 
Anderson and Smith to tungsten, aluminum and lead. In no case of 
a perfect explosion has there been any evidence of a decomposition of 
the heavy atoms into helium or other gases. 

The spectrum of calcium from a spark in vacuum between metallic 
electrodes across which the discharge from the large condenser is 
passed has shown remarkable peculiarities. In a spectrum of over 900 
lines Anderson finds only about 75 which are recognized lines of cal- 
cium or impurities. The remaining lines appear to be due to calcium 
in a higher state of ionization that that of the are or ordinary spark. 

Two investigations by Babcock have led to quantitative results of 
interest. The first is a new determination of the ratio e/m for the 
electron from studies of the Zeeman effect. The result, 1.761 10’, 
is in excellent agreement with other determinations. The second is the 
final result for the wave-length of the green auroral line from meas- 
ures with the interferometer. The value found, 5577.3501.A., has 
a probable error of about one part in one million. 

Other laboratory investigations have included measurements of the 
wave-lengths of faint iron lines by Babcock, tests of thermo-couples 
and of the transmission in the infra-red of various crystalline sub- 
stances by Pettit, and the design and construction of a new type of 
seismometer by Anderson. 

Dr. Michelson, research associate of the Observatory, has carried out 
tests of a modified form of Foucault’s apparatus for measuring the 
velocity of light. Owing to unfavorable conditions of transparency, 
however, definitive measurements have been postponed until an early 
date next summer. 

The principal construction work of the year has been the central 
section of the 50-foot interferometer with its driving mechanism, sev- 
eral small spectrographs and comparators and much temporary appa- 
ratus planned for use at the eclipse of September 10. Important prog- 
ress has been made upon the ruling machine and with the aid of dia- 
mond points ground to the required angles several large diffraction 
gratings have been ruled which show remarkable concentration of 
light in the first order. 

The scientific staff has remained without essential change during 
the year. Professor J. H. Jeans was appointed research associate on 
December 1, 1922, and Research Associates .\. A. Michelson and Henry 
Norris Russell have visited the Observatory and carried on investiga- 
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tions at Pasadena and Mount Wilson. Mr. Jonn A. Carroll of Cam- 
bridge, England, Dr. Knut Lundmark of the Observatory of Upsala, 
Mr. H. H. Plaskett of the Dominion Astrophysical Observatory, and 
Professor I. Yamamoto of the ( \bservatory of Kyoto have spent one 
or more months at the Observatory and have taken part in the scien- 
tific work. 

The resignation on July 1, 1923, of Dr. Hale as director of the Ob- 
servatory, necessitated through illness, is a matter for the deepest re- 
gret. In his capacity as honorary director, however, he will continue to 
afford to the members of the staff the benefit of his wide vision and 
great scientific gifts. 


UNITED STATES NAVAL OBSERVATORY 
WaASsHINcTON, D. C. 
Year ending June 30, 1923 


Rear Admiral W. D. MacDoveatr, U. S. N., Superintendent; 
Captain A. Kautz, U. S. N., Assistant Superintendent 


Astronomical Council—Superintendent, Assistant Superintendent, Capt. W. S 
EICHELBERGER ( Math.) U. S. N., Capt. F. B. Litrett (Math.) U. S. N., Comdr 
\. Hatt (Math.) U.S.N., Astronomer J. C. HAMMonp, Astronomer G. A. Hitt, 
and Assistant Astronomer H. R. Morcan. The executive committee is composed 
of Messrs. Littell, Hall, and Hammond. 

Department of Material (Naval)—Capt. A. Kautz, U. S. N.; Gyro Com- 
passes—Lt. Comdr. J. C. CUNNINGHAM, U. S. N.. Lieut. H. A. Prnxerton, U. S. 
N.: Magnetic Compasses, Air Navigation and Aecrological Instruments—Comdr. 
W. F. Newton, U. S. N., Gunner C. E. SmitHermMan, U. S. N.; Nautical In 
struments and Time Service—Lt. Comdr. J. G. Stevens, U. S. N., Paut Soiien 
BERGER. G. C. Wiiitraker, F. E. Swinnetis; Supply Division—Capt. A. Kautz, 
U.S. N., H. G. Honcxins; Inspection Division—Comdr. Harry Kimnet, U. S. N. 
(ret), JAcon RuEtNgBorp, Nautical Instrument Repair Shop. 

Nautical Almanac—Capt. W. S. E1cHeLpercer (Math.) U. S. N., Director; 
JAMES Ropertson, ArtTHUR SNow, WALTER M. HAmitton, ArtHur NeEwrTon, 
Perez Fisner, Greorce F. Crawrey, Ciirrorp S. Lewis, Morris Lirerock, CATH 
ARINE DE M. Lewis, CHArtEs L. Rusu, Ruportpu J. Joers, Assistants. 

Department of Astronomical Observations—6-inch Transit Circle—Astrono- 


> 


mer J. C. HAmMmMonn, Assistant, C. B. Watts; g-inch Transit Circle—Assistant 
Astronomers H. R. Morcan and H. E. Burton; Assistants Jesse PAWLING and 
G. M. Raynsrorp; Equatorials—Comdr. AsApH Hatt (Math.) U. S. N., Assis- 
tant Astronomer G. H. Peters and Assistant Ernest CLARE Bower; Photo- 
graphic Zenith Tube and Alt Azsimuth—Capt. F. B. Lirtert (Math.) U. S. N,, 
Assistant J. D. Wise; Prime Vertical Transit Instrument—Astronomer G. A. 
Hitt; Computing Division—Assistant ELEANor A. LAMSON; Miscellaneous Com- 
puters, Mrs. I. R. Burton, Mrs. L. T. ZAHN and J. E. Wituis; Library—W. D. 
Horican, Librarian. 


The Naval Observatory, under naval administration, has continued 
to furnish the Navy, the merchant marine and the country with: 
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Time, the time signals being transmitted by the navy radio stations 
to navigators at sea for finding their positions. The signals, sent by 
radio and telegraph, establish standard time throughout the country 
and special signals have been used as far as Alaska and Australia by 
surveyors. 

Nautical Almanac, for navigators, surveyors, and for industrial and 
scientific use. 

Astronomical Data. Results of continuous observations for posi- 
tions of heavenly bodies. 


Navigation and Surveying Instruments. The development, supply 
and upkeep of these for all naval vessels and aircraft. (A more de- 
tailed report would probably be of little interest to astronomers, but 
the value of stock on hand was $1,987 ,375.26. ) 

Arrangements have been made to purchase the photographic zenith 
tube from the reduced Geodetic Association. No funds being avail- 
able, it was not possible to organize an expedition from the Naval 
Observatory to observe the total solar eclipse of September 10, 1923 
but a large number of instruments useful only on such occasions have 
been loaned to institutions and astronomers. The Navy Department 
offered transportation by sea from the east to the west coasts of the 
United States to astronomers and their apparatus, and this offer was 
accepted by some. The Navy Department also arranged for experi- 
ments on the part of the naval air forces in the Pacific in photograph- 
ing from airplanes the eclipse and the shadow on the surface of the 
earth. A site has been chosen for the Southern California astronomical 
and receiving station for differences of longitude operations around 
the world by radio to be carried out later in conjunction with the 
French and other government astronomical and communication 
agencies. Interest in the use for scientific purposes of accurate time 
as trasmitted by radio time signals has greatly increased of late. Au- 
tomatic recording of our own and foreign signals at the Naval Ob- 
servatory, and foreign recording of Naval Observatory signals trans- 
mitted via Annapolis Naval Radio Station and other stations has stim- 
ulated discussion by the International Astronomical Union and its 
branches and will lead to more accurate determinations of time and 
longitude. 


6-inch Transit Circle and Prin Transit. With the 6-inch transit 
circle 1405 transits were observed and 493 sets of instrumental con- 
stants were measured on 150 nights for the determination of time. 
With the Prin transit 849 transits were observed on 83 nights. The 
additional observations made with the latter instrument were for the 
purpose of investigating the causes of the errors of time signals. 
The results from these two instruments of essentially different types 
and mounted in very different kinds of houses show practically no 
difference in the determination of clock corrections. Since February 
22, 1923, the 6-inch transit circle has been reversed after each night’s 
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work. The pivots of the Prin transit were measured and found to be 
free from any appreciable irregularities. Much progress. has been 
made in preparing the results of 45,000 observations made from 1909 
to 1918 for publication. 


Clock Vault and Clocks. The temperature of the clock vault was 
practically constant during the vear and the three standard Riefler 
clocks ran very satisfactorily. 

o-mch Transit Circle. The total number of observations in right 
ascension and declination of standard and intermediary stars, sun, 
moon, and planets was 7,006 and 2,997 sets of instrumental constants, 
16 measures of flexures, and a number of personal equation measures. 
Since the beginning of this series in 1913, 62,302 observations have 
been secured. [xcept for application of clock corrections, the first five 
vears work (1913-1918) has been reduced to mean place. 


Some 
progress has been made in the reduction of the later work. 


Equatorials. With the 26-inch equatorial, observations were made 
as follows: Comparison stars—3; Occultations—35; Comets 1922 c 
(Baade), d (Skjellerup)—24; Asteroids—Ceres, (1), Pallas, (2), 
Juno (3)—7; Satellites—Mars (1), Jupiter (1), Uranus (11), Nep- 
tune (12)—25. Total 94. Determinations of the following were also 
made: Instrumental constants, parallels and coincidences; total 78. 
With the 12-inch equatorial, 15 occultations were observed. There 
were 2819 visitors on 76 nights. The computations have been com- 
pleted on the pairs of Saturn’s Satellites, Titan-Rhea, Rhea-Dione, 
Rhea-Tethys, and Dione-Tethys, observed during the period 1909- 
1916, and this work is ready for discussion. Considerable progress 
has been made in preparing for printing the observations taken since 


1908. 

Photographic Equatorial, Photographs were made of 115 asteroid 
fields on 73 nights. The long lost Watson 
found independently on December 22, 
a short time previously in Europe. 


asteroid, Aethra, was 
1922, it having been picked up 
There were 25 photographic ob- 
servations of this object. The photographs of the asteroids observed 
from January 1, 1919, to June 30, 1922, have been measured, the 
reductions have been made, and the list is nearly ready for publication. 

Photoheliograph. Photographs of the sun were made on 
Solar spots were observed on 123 of these photographs. A minimum 
in the sunspot cycle is indicated toward the end of February 1923. No 
spots have yet appeared in the higher solar latitudes. The solar con- 
ditions are reported immediately to the Western Union Telegraph Co. 
for use in investigations as to the connection between sunspots and 
magnetic disturbances which interfere with telegraphic communica- 
tions. 


295 day >. 


Photographic Zenith Tube. The number of stars observed for varia- 
tion of latitude was 1949 on 134 nights. The results for 1921 and 
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1922 have been published. They give values of the aberration con- 
stant of 20”.476 + 0”.014 and 20”.485 + 0.014 respectively. 

Prime Vertical Transit. The number of observations for declina- 
tion made with this instrument during the year was 570. Much pro- 
gress has been made in preparing for publication the manuscript con- 
taining the results of more than 8,000 observations made from 1893 
to 1912, with the discussions pertaining to them, and determinations of 
the astronomical constants of nutation and aberration. 

Library. The Library contains 37,637 volumes and pamphlets, 512 
having been added during the year. 


PRINCETON UNIVERSITY OBSERVATORY 

PRINCETON, NEW JERSEY 

Henry Norris Russet, Professor of Astronomy and Director. 

RAyMoND SmitH DuGAN, Professor of Astronomy. 

JouHn Quincy Stewart, Assistant Professor of Astronomical Physics. 

CHARLOTTE E. Moore, Computer. 

Donatp H. Menzer, Thaw Fellow in Astronomy. 

HENRIETTA YouNG, Secretary and Stenographer. 


Buildings and Equipment. <A fireproof concrete building has been 
constructed to house the library. The 5-inch Neilson camera has been 
remounted upon the roof of this building. The new clock, and the 
motors for revolving the dome, which were installed in the Halsted 
Observatory in 1921, work very satisfactorily. 

Theoretical Researches. Mr. Russell and Miss Moore have been 
engaged in a statistical study of double stars. The various methods for 
determining dynamical parallaxes, and their statistical errors, have 
been studied. From a card catalogue of about 3300 double stars, 
1636 pairs showing definite relative motion have been selected and 
their dynamical parallaxes determined. Comparison with spectroscopic 
parallaxes shows that, statistically considered, the mass of a star is a 
function of its absolute magnitude rather than its spectral type. 

Messrs. Russell and Stewart have investigated the pressures prevail- 
ing in the solar atmosphere. Cumulative evidence, from many inde- 
pendent sources, points to a very low value (of the order of 10° at- 
mospheres) in the region where the Fraunhofer lines are absorbed. 

Mr. Stewart has studied the transmission of light through an ionized 
gas, concluding that the presence of free electrons leads to a great in- 
crease in opacity, which probably suffices to explain the existence of 
the solar photosphere. 

Mr. Menzel has shown that the radiometric observations of plan- 
etary heat indicate temperatures for their surfaces which are in good 
accordance with theory. 

Mr. Russell has also been occupied in spectroscopic studies, especial- 
ly in the alkaline earths. 
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Observational Researches. Mr. Dugan made 14,864 photometric 
measures of eclipsing variables between September and January, when 
his work was stopped by serious illness. The observations of RS Vul- 
peculae were completed, those of WW Aurigae, U Coronae, Y Cygni, 
SX Cassiopeiae, TW Andromedae, RT Lacertae and R Canis Majoris 
were continued, and series on TY Pegasi, RY Aquarii, RT Sculptoris 
and X Trianguli were begun. RT Persei, Z Draconis and RZ Cassi- 
opeiae were observed for investigation of periods. The observations 
of SZ Herculis and RS Vulpeculae were collected into mean light- 
curves and discussed,—the results being presented to the Society at 
its Boston meeting. 

Mr. Menzel has made photometric observations of RW Geminorum, 
and RS Serpentis. 

Miss Moore has measured and reduced 88 of the Harvard lunar 
plates, determining corrections to the lunar tables. 

Mr. Dugan and Miss Moore have prepared a card catalogue of all 
known eclipsing variables, with bibliography of all accessible refer- 
ences, to observations, computations or theory. 


SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
WasuIncTon, D. C. 


At Washington: 
C. G. Assot, Director. 
F. E. Fow te, Aid. 
ANDREW KrAMER, Instrument Maker. 
Mrs. A. M. Bonn, Statistical Assistant 
Mt. Harqua Hala, Arizona: 
A. F. Moore, Director. 
PAUL GREELEY, Bolometric Assistant. 
At Mt. Montezuma, Chile: 

L. B. Atpricu, Director. 

A, F. GreeLey, Bolometric Assistant. 


ae 
~ 


As for several years past, there were maintained at Mt. Harqua 
Hala, Arizona, and Mt. Montezuma, Chile, two stations for the daily 
observation of the variation of the solar radiation. The purpose of 
the work being not so much to give precise solar constant values as to 
give a continuous series free from systematic variations of scale, a dis- 
cussion was made of the observations of several preceding years in 
order to introduce necessary systematic corrections so as to make the 
results of the two stations comparable from day to day, and comparable 
with the long continued series of past years at Mt. Wilson. 

Results were published in the Monthly Weather Review for Feb- 
ruary, 1923, and show a close agreement of the monthly mean values 
of the two stations and a moderately satisfactory agreement of indi- 
vidual days’ results. There appeared for the period from November, 
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1921, to September, 1922, a very remarkable decline of solar radiation 
monthly mean values. The succeeding months indicate that the lower 
values prevailed and reached a minimum in the month of February, 
1923. Since then, the solar radiation has gradually recovered, and 
at the end of the period covered by this report was nearly up to normal. 

In recent months, a new method of reducing the results of solar 
radiation has been introduced which largely avoids computations. It 
is now customary to make five independent determinations at each 
station during each favorable morning, arid it is possible to get these 
reduced completely by one or two o’cleok in the afternoon. Great 
increase of accuracy has resulted, so that the mean values from the 
two stations, situated some 5,000 miles apart, in opposite hemispheres, 
seldom differ by as much as 0.5 per cent. 

By invitation of the director of the Mt. Wilson Solar Observatory, 
and with the aid of its staff, spectrobolometric determinations were 
made at the focus of the 100-inch reflector on the spectra of ten of the 
brighter stars. The spectrum energy curves obtained, although in- 
teresting, lack sufficient accuracy to make them of great value, but 
plans were laid promising greater success for the autumn of 1923. 

A new determination was made of the distribution of energy in the 
sun’s spectrum outside the atmosphere. Its results agreed with the 
determination of 1920 and corrected very appreciably the earlier re- 
sults published in Volume [IV of the Annals of the Astrophysical Ob- 
servatory (see Smithsonian Miscellaneous Collections, Vol. 74, No. 7). 


SPROUL OBSERVATORY 
SWARTHMORE COLLEGE 
SWARTHMORE, PENNSYLVANIA 


Joun A. Mutter, Director and Professor. 
R. W. Marriott, Associate Professor 

J. H. Pirman, Assistant Professor. 

L. J. Comrir, Assistant Professor. 
Marcaret E. Power, Research Assistant. 
W. A. MAtos, Volunteer Observer. 


All members of the staff give a certain amount of their energy, a 
large proportion in most instances, to teaching undergraduate classes 
in both mathematics and astronomy. The major work of the Observ- 
atory, that of trigonometric determination of stellar parallaxes, has 
been continued along the lines described in previous publications of 
the Observatory. About the same number of plates have been meas- 
ured and reduced as have been made. The weather this year has been 
unusually inclement so that the number of usable nights, either be- 
cause of cloudiness or unsteadiness, is less than usual, but observa- 
tions have progressed at such a rate that we hope in the coming year 
to be able to publish our fourth list of 50 parallaxes. 
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Sufficient plates have been made of many parallax fields studied 
here ten or more years ago for the purpose of finding the proper mo- 
tions of the parallax and comparison stars of the plates. None of 
these plates has been measured. 

Some experiments were made for the purpose of determining the 
speed and accuracy with which double stars can be measured photo- 
graphically. Most of this work was done by Mr. Marriott and Mr. 
Pitman. It has been decided that the accuracy at least equals and per- 
haps excels that of measurements with the micrometer. About 40 
stars have been measured. We have at present adopted the policy of 
exposing two plates on each star, the number of exposures on each 
plate varying with the necessary exposure time. The components of 
most of the pairs measured were nearly of equal magnitude. We 
have experimented enough, however, with coarse gratings over the 
objective to show that one can measure stars, the magnitude of the 
components of which differ considerably. Mr. Comrie has continued 
his predictions of occultations of stars by planets. These have been 
communicated to the Journal of the British Astronomical Association 
and to Popular Astronomy. Other observers in various parts of the 
world have communicated observations of many occultations. Con- 
siderable time of the staff was consumed in assembling the various 
instruments taken to the solar eclipse of September 10, 1923. 


OBSERVATORIO ASTRONOMICO NACIONAL 


TACUBAYA, MEXICO 
Joaguin GAtio, Director 


Veridian Section, Jost M. Cuacon, Astronomer; FRANcIsco ESCALANTE, 
Assistant Astronomer; ALBERTO RopriGuEz Rey, Computer. 

Astrographic Section. FExicio Orteca, Assistant Astronomer; Luis Secura, 
Assistant; Misses Dotores Moncapa, Rosario Ropriguez Rey, LroNnArDA 
lotsa, Measurers; Miguet CHAvez Orzoco, RAUL TAMBORRELL, Computers. 

Time Section. FREDERICO VAZQUEZ. 

Vagnetic Section. RoseENpo SANDOVAL, Jos—t M. ALvArez, Observers. 

Fritz Weitzperc, Librarian; Miss Beatriz OreLttana, Secretary; FRran- 

cisco EstANo., Photographer. 


The principal work of the Observatory is the chart of the sky, in- 
cluding the photographic catalogue of stars contained in zones —10 
to —16° declination. During the period July 1, 1922, to June 30, 
1923, the meridian observations of reference stars were prosecuted, 
finishing the reductions of stars comprehended from 0" to 15" and 19" 
to 23" R.A. of zones 13° and 14°, observed at least three times. 

The number of charts published was 21 and there was also pub- 
lished the second part of Volume I of the Catalogue with the equa- 
torial co-ordinates of stars between 0" and 6" of zone —16 
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We are printing now the measured co-ordinates of plates 6" to 23" 
R.A. of —15° zone. 

Ninety-five plates of zone —14° were measured again and com- 
puted the constants of 51 centers. 

The computations for the Anuario for 1924 were finished. 

The radio time signals at noon meridian 105° west of Greenwich 
were increased to five minutes instead of three. 

The magnetic observations for the New Magnetic Chart of Mexico, 
were started, making observations of the components at Querétaro, 
San Luis Potosi, Matehuala, Saltillo, Monterrey, Monclova, Nuevo 
Laredo and Piedras Negras. 

Preparations fot observing the total eclipse of September 10, 1923, 
were made in winter and the instruments and living outfits were ready 
about beginning of June 1923. 

One thousand and twenty-five visitors were allowed to look through 
the refractor on Saturday nights. 


VAN VLECK OBSERVATORY 
WESLEYAN UNIVERSITY 
MiIppLETOWN, CONNECTICUT 


FREDERICK SLtocuM, Professor of Astronomy, Director. 
Bancrort W. Sitterty, Assistant Professor of Astronomy. 
RApcLIFFE W. Bristot, Student Assistant. 


The new Alvan Clark 20-inch visual objective was received during 
the summer of 1922. It was installed by Mr. C. A. R. Lundin and 
immediately subjected to the Hartmann test, using an Eastman “minus 
blue” filter and Isochromatic plates. From 48 points on the lens, 
distributed in eleven zones, the Hartmann criterion T came out 0.092. 
Hartmann classes an objective as “hervorragend” good when T 
less than 0.50. 

The actual spherical aberration is indicated by the following de- 
partures from the mean focus, where r is the radius of the zone on 


1s 


the lens: -64 mm for r—=4cm, —.40mm for r—6cm, +.23 mm 
for r=8 cm, —.1/7 mm for r 10 cm, —.08 mm for r 12cm, +.14 
for r=—14cm, .0Omm for r l6cm, +.28mm for r—18cim, 


+.32mm for r=20cm, + 37 mm for r=22cm, —.08 mm for r 
24cm. The extreme range in focus for all zones is 101mm. The 
focal length is 8424 mm or 331.6 inches. The size of the confusion 
disk is 0.19”, somewhat smaller than Dawes’ theoretical diffraction 
disk, which would be 0.22”. 

The present plan is to use the telescope primarily for the determin- 
ation of parallaxes of (a) faint stars with large proper motion, (b) 
first and second magnitude stars, using in this connection the differ- 
ential occulting sector. 


This observatory was founded primarily for teaching. During the 
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past year there have been 90 students taking courses in astronomy. 
In June, 1923, Bancroft W. Sitterly was added to the department with 
the rank of assistant professor of astronomy. He will assist both in 
the teaching and in the research. 


WASHBURN OBSERVATORY 
UNIVERSITY OF WISCONSIN 
Mapison, WISCONSIN 


GeorGE C. Comstock, Director Emeritus. 
Joe. Steppins, Director and Professor 
C. M. Hurrer, Assistant. 

Doris Evans, Secretary. 


After thirty-five years as director of the Observatory, Professor 
George C. Comstock retired from active service on June 30, 1922. 
Astronomer Albert S. Flint, who had also retired a year 
continued to be as active as his failing health permitted, but 
away in February, 1923. The Observatory has thus lost the 
known figures which have given it a place in astronomy for a genera- 
tion. Mr. Stebbins came to Madison on July 1, and Mr. Huffer on Au 
gust 1, 1922. 

As the work of both Mr. Comstock and Mr. Flint had been practi- 
cally completed, the new regime was left a free hand in determining 
what direction the efforts of the staff would take. The first step was 
naturally to continue the work in photo-electric photometry which had 
been carried on for some years by Mr. Stebbins at the University of 
Illinois. 


previous, 
he passed 
two well- 


The mounting of the 15-inch Clark refractor has been improved by 
the installation of a small motor for the slow motion in right ascen- 
sion. The large dome had previously been equipped with a satisfac- 
tory motor drive. Since for the work in photometry a recorder is 
practically indispensible, it has been found that with an assistant avail- 
able the rate of observing is almost as good with this old outfit as 
can be secured with an up-to-date mounting and dome. A complete 
photo-electric photometer has been constructed for use with this tele- 
scope, and the apparatus is as satisfactory as that at Illinois, with the 
gain of about half a stellar magnitude in sensitivity due to the larger- 
sized objective. Regular observations were begun in the spring of 
1923, and the most of the time of the two observers is being devoted 
to this class of work. 

Through the co-operation of the University of Illinois, the photo- 
electric apparatus used by Messrs. Kunz and Stebbins at the solar 
eclipse in Wyoming in 1918 was brought to Madison for preliminary 
tests and preparation for the California eclipse of September 10, 1923. 

During the vear there was distributed Publications of the Washburn 
Observatory, Volume 14, Part 1, containing 


results of observations 
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of proper motion stars, 1906-1916, by Mr. Comstock. Of unpublished 
work on hand there is the practically complete manuscript by Mr. 
Flint of a volume of meridian observations of proper motion stars 
similar to the list in Volume 12, Part 2, of the Publications. It is ex- 
pected to print this work within a year or so. There are also several 
years’ meridian observations of star places by Mr. Flint, the reduc- 
tions for which have been undertaken by the Department of Meridian 
Astrometry of the Carnegie Institution. 


YALE UNIVERSITY OBSERVATORY 
New Haven, CoNNECTICUT 
FRANK SCHLESINGER, Director; W. L. Etxin, Director Emeritus; E. W. 
Brown, Sterling Professor of Mathematics in Yale University; C. L. STEARNs, 
IpA BARNEY, MARGARETTA PALMER, Assistants; J. H. Oort, Temporary Assistant ; 
Mitprep Boorn, Computer; Arice Ponp, Secretary; 


GeEorGE READING, WALTER 
O’ConNELL, HAroLpD PHELAN, Mechanics. 


The Loomis Coelostat Telescope. A detailed description of this in- 
strument is to appear in the Transactions of the Observatory. It has 
been used throughout the year by Mr. Stearns for the determination of 
light-curves of variable stars. A paper by him embodying the first 
results of this kind is in press; this indicates that a useful field of 
work along similar lines is open to this instrument. 

The Zenith Camera, a ten-inch photographic instrument intended for 
the determination of latitude variations. Experiments with this in- 
strument have been continued throughout the year by Mr. Schlesinger 
and Mr. Oort. Devices for making it completely automatic have been 
installed. Some preliminary plates measured by Mr. Oort indicate a 
satisfactory degree of accuracy, but it was unfortunately found that 
the construction of the lens unnecessarily limits the field. As this de- 
fect was due to a misunderstanding Mr. McDowell has generously 
offered to refigure the curves gratis and the objective is now in his 
hands.* 

The Catalogue Camera, a six-inch photographic lens of wide field, 
focal length 1.5 meters. This lens is of the new design invented by 
Ross and covers well an extraordinarily large plate. There is very 
little deterioration in the character of the images as far as 10° from 
the center. This camera is suitable for the compilation of zone cata- 
logues and it is the intention to duplicate with its help the whole of the 
Astronomische Gesellschaft Catalogue, and thus to derive many proper 
motions of fair accuracy. Progress with this work has been retarded 
by the delay in the completion of the very large measuring engine nec- 
essary to accommodate plates 19x 23 inches. The order for this en- 
gine was given to William Gaertner and Company in October, 1921. 


*The lens was returned to the Observatory in August, 1923. Its field is much 
improved. 
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Using a doublet camera of smaller field, Mr. Schlesinger completed 
at Allegheny Observatory the reobservation of 7229 Gesellschaft stars 
between —2° and +2° declination. This catalogue is now in press. 
A second series of plates covering the zone from 50° to 55° had been 
secured in 1915. The measurement of these plates has been completed 
by Miss Barney and Miss Booth and the reductions are well under 
way. They will yield positions for 8200 stars. 

Celestial Mechanics. Professor Brown has completed the first part 
of a memoir entitled, “The Trojan Group of Asteroids.” This has 
been distributed as Part 1, Volume 3, of the Transactions of the Ob- 
servatory. He is now engaged on the continuation of this work. 

Miscellaneous. Miss Palmer has assisted in the compilation of a 
Catalogue of Stellar Distances and a Catalogue of Bright Stars. She 
has also acted as librarian, superintending the work of bringing up 
the binding and the arrangement of the library. Mr. Oort has carried 
out an investigation on the relation between the masses and velocities 
of stars; and in connection with the Catalogue of Stellar Distances he 
has derived the systematic corrections to certain series of parallax de- 
terminations. Miss Booth has finished the measurement and compu- 
tations on four series of plates of Selected Areas. These plates were 
secured at the Dearborn Observatory and the work is to appear as a 
joint publication of the two institutions. 

The 26-inch Photographic Refractor. \Vhen the question arose in 
1920 as to how the Yale Observatory could best contribute to the ad- 
vancement of the science it was urged that a large photographic re- 
fractor erected in the Southern Hemisphere would prove much more 
useful than any similar telescope installed in the neighborhood of New 
Haven. The Corporation approved this recommendation and in Feb- 
ruary, 1923, awarded the contract for a 26-inch objective of 36 feet 
focal length to the J. B. McDowell Company of Pittsburgh. The glass 
disc for this telescope had been purchased in 1921 from Schott and 
Company. Mr. McDowell states that work on the objective is making 
good progress and that the glass is of unusual excellence. 

Quotations on the mounting for this southern telescope were invited 
from several firms both in this country and abroad. They all proved 
to be astonishingly high. The Observatory has therefore undertaken 
to build the mounting so far as possible in its own shop and to let con- 
tracts to outside firms for those parts that can not be handled in this 
way. The shop is now equipped with three lathes (up to forty inches 
swing), two drill presses, one milling machine (Brown and Sharp, 
Number 2), a small shaper, a grinder, and a good equipment of small 
tools. The work of making the assembly and the detailed drawings 
has been entrusted to Mr. R. W. Sellew, mechanical engineer, of Mid- 








*This objective was finished by Mr. McDowell in October, 1923, a few weeks 


before his untimely death. His letters concerning it speak of it as the best ob 
jective that he has ever made. 
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dletown, Connecticut. The contract for the driving clock has been 
awarded to G. W. Klages and Sons of Pittsburgh. 

The site for this telescope will be either in New Zealand or South 
Africa. <A definite decision will be made next spring on the basis of 
the tests for seeing which are now in progress in both countries. 


YERKES OBSERVATORY 
UNIVERSITY OF CHICAGO 
WiLLiAMs Bay, WISCONSIN 


Epwin B. Frost, Professor of Astrophysics, and Director. 

Joun A. Parkuurst, Associate Professor of Practical Astronomy. 
Storrs B. Barrett, Associate Professor of Astrophysics, Secretary. Librarian. 
GEORGE VAN Biessroeck, Associate Professor of Practical Astronomy. 
Ouiver J. Ler, Assistant Professor of Practical Astronomy. 

Otto Struve, Assistant in Stellar Spectroscopy. 

Mary R. CALvert, Computer. 

FLoreNceE B. Ler, Office Secretary. 

MARGUERITE VAN BiessBroeck, Assistant in Library 

Ev_sig JouNnson, LELA Case, Temporary Computers. 

Grorce C. BLAKSLEE, Photographer. 

FRANK R. SULLIVAN, Engineer in charge of 40-inch telescope. 
CHARLES RIpeELL, Instrument Maker. 

Henry M. Foote, Carpenter, and Supervisor of Building. 


The following persons were volunteer research assistants: Pro- 
fessor Harriet W. Bigelow, of Smith College, during the summer 
quarter of 1922, continuing her work from the spring quarter; Dr. 
Alice H. Farnsworth, of Mt. Holyoke College, summer quarter of 
1922; Professor Issei Yamamoto, of the University of Kyoto, October 
1922 through June 1923; and Professor Anne S. Young, of Mt. Hol- 
yoke College, spring quarter, 1923. Mr. C. T. Elvey, of the University 
of Kansas, spent the summer quarter of 1922 in graduate work in 
spectroscopy. 

The Observatory suffered an irreparable loss in the death, on Feb- 
ruary 6, 1923, of Edward Emerson Barnard, who contributed greatly 
to the work of the Observatory from its foundation. He became 
acutely ill about December 27, 1922, and did not come to the Observa- 
tory after that date. 


Equipment. The Zeiss U.-V. camera and its equatorial mounting 
were removed from Mr: Parkhurst’s grounds to a permanent location 
in a simple dome of canvass and wood, on the north end of the Snow 
Building. Its elevation of 25 feet gives an excellent horizon. 

The original boilers at the power house were replaced by new ones 
in the summer of 1922. It has been found more economical to buy 
electric current during the months when steam heat is not needed, and 
a motor generator at the power house converts the alternating current 
of the public service company into direct current at 110 volts. 
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Dr. George S. Isham, of Chicago, made and presented a new chron- 
ograph of the Hipp type for use with the 40-inch telescope. 

A camera lens, designed by Dr. Frank E. Ross, of the Eastman 
Kodak Company, and having an aperture of 57 mm and a focal length 
of 60 cm, was made by McDowell in the spring of 1923, for use with 
the Bruce spectrograph. It gives much better definition at the ends of 
the spectrum and requires no curvature of the plate, with one prism. 

Considerable work was done in preparation for the eclipse expedi- 
tion to Santa Catalina Island. 

Solar Work. On account of the very calm condition of the sun near 
minimum, the Rumford spectroheliograph was used rather infrequent- 
ly by Mr. Lee, only 23 spectroheliograms being obtained. On suitable 
clear days, however, he examined the limb visually for prominences 
with the spectroscope known as the Scout, which is attached to the 
40-inch telescope without requiring the removal of other apparatus 
which may be in place for night work. 

Two hundred and fifty routine photographs of the sun were made 
with the 12-inch telescope by Miss Calvert, Miss Bigelow, or Mr. 
Yamamoto, on 132 days. 

40-inch Telescope. The year was particularly unfavorable for ob- 
servations, the record of hours of use of the 40-inch telescope at night 
being 244 less than the 20-year normal of 1677, a deficit of about 14 
per cent. The general program continued as heretofore. 

Mr. Barnard’s observations from July 1 to December 22, on parts 
of 52 nights, included determinations of position of faint comets, of 
selected stars in globular clusters, of an asteroid, of a nebula, of nu- 
merous comparison stars, and of the satellites of Uranus, together 
with many estimates of the brightness of several faint novae and of 
eight variable stars. Five clusters were also photographed by him. 

Mr. Van Biesbroeck continued the measurement of the Hussey 
double stars, of which he has now measured 1217, and of some rapid 
binaries. He followed faint comets and asteroids, using also the 24- 
inch reflector for this purpose. He later continued Mr. 
observations of the satellites of Saturn. 

Mr. Parkhurst continued his photometric work, during the middle 
part of 32 nights, on the Rumford and Orion fields and variable stars. 


Barnard’s 


Stellar Parallax. Two hundred and sixty-four usable plates, gen- 
erally with two exposures on each, were secured, 190 by Mr. Lee, 73 
by Mr. Van Biesbroeck, and one by Mr. Sullivan. Measurements and 
reductions of 21 stars were completed but are as yet unpublished, the 
measurement of 13 of these being made by Mr. Lee, and 8 by Mr. 
Van Biesbroeck. Four of Kapteyn’s Selected Areas were measured 
by Mr. Lee and reduced for parallax and proper motion, a grant of 
$300 from the Gould Fund making it possible to continue the reduc- 
tion of these measures during the last six months of the year. 


Spectrographic Work. The Bruce spectrograph was used on 88 
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nights, 193 3-prism plates and 517 1-prism plates being secured, chiefly 
by Mr. Struve. Mr. Barrett shared in the observing during March 
and April, 1923. Special attention was given to spectroscopic binaries 
of very short period and 421 spectrograms were measured by Mr. 
Struve. 

24-inch Reflector. Mr. Parkhurst secured on parts of 85 nights 95 
plates of the North Polar Sequence, 29 of Rumford fields, and 11 of 
proper-motion fields. Seven exposures on single-layer plates were 
obtained for Dr. Silberstein. Miss Farnsworth participated in this 
work during the summer of 1922. 

During the autumn of 1922, Messrs. Van Biesbroeck and Struve 
photographed systematically some of the asteroids fainter than 13.8 
on the lists of the Rechen-Institut. Two plates were taken in imme- 
diate succession, with an exposure of 20 minutes each, and the moving 
object was then located with the blink machine. Positions on two or 
more nights were obtained for 44 asteroids, chiefly by Mr. Van Bies- 
broeck. Mr. Yamamoto took some part in this work. 

12-inch Refractor. The equalizing-wedge photometer was used on 
12 nights by Mr. Parkhurst, in remeasuring certain of the Rumford 
fields included in the joint study of “Photometric Magnitudes of Faint 
Standard Stars” (Memoirs of the American Academy of Arts and 
Sciences, Vol. XIV, No. 4, 1923). Miss Anne S. Young took part in 
this work, measuring these fields on 9 nights. 

The instrument was also employed for incidental observations and 
for the occasional use of academic visitors. 

Bruce Photographic Telescope. In the last six months of 1922, this 
instrument was used by Mr. Barnard on 50 nights, 128 plates being 
obtained with the 10-inch and 6-inch lenses, chiefly of the Milky Way 
and comets, with some search plates. 

Mr. Yamamoto later took 179 plates of various regions. He also 
made an interesting study of the comparative accuracy with which 
positions could be measured on plates obtained with the 24-inch re- 
flector, 10-inch and 6-inch Bruce doublets, and the Sky Patrol, the last 
named having a focal length of only 315 mm. The mean errors were, 
respectively, 0”.26, 0”.85, 0”.96 and 4”.9. 

6-inch Cometseeker. On July 19, 1922, Mr. Barnard used this in- 
strument in a visual search for the cosmic clouds of Father Hagen, 
with negative results. 

Mr. W. R. Paul, of Chicago, has used this instrument on his vaca- 
tions in sweeping for comets, for a few years past. During the pres- 
ent period he spent 21 nights at the Observatory, of which only 6 
were suitable for sweeping. No unknown cometary objects were re- 
corded. 

The Library. Three hundred and ninety-five bound and 78 unbound 
volumes were received, bringing the total number of 6827 bound and 
2207 unbound volumes, besides 3860 pamphlets. 
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The American Astronomical Society met at the Observatory from 
September 5 to 8, 1922. . 

In commemoration of the 25 years of activity of the Observatory, 
the trustees of the University of Chicago were invited here on the 
evening of September 30, 1922, and a retrospect of the work done was 
given by the director. 

The meteorological service was maintained as usual, the observa- 
tions being chiefly made by Mr. Struve. 

An illustrated catalogue of the astronomical negatives of which 
slides and prints could be supplied was carefully prepared by Mr. 
Barrett. A set of 24 spectrograms of different types and dispersions, 
with explanation of methods of reduction, was made up and sent to 
about 40 institutions. 

11,929 visitors were admitted to the Observatory on the public after- 
noons during the year. 

Volumes 56 and 57 of the Astrophysical Journal were issued. 





THIRTY-FIRST MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY 


The thirty-first meeting of the Society was held on the invitation of 
Miss Caroline FE. Furness, at Vassar College, Poughkeepsie, New 
York, on December 27 and 28, 1923. The members were housed in the 
Main Building of Vassar; meals were served in the same building ; and 
the sessions were held in the Sanders Laboratory of Chemistry only a 
short distance away. There were thus available the ideal arrangements 
whereby the meeting took the nature of a large house party for a 
couple of days, with members given every opportunity for constant 
visiting and cordial discussion. For a winter meeting, the attendance 
was very good, there being from fifty to sixty visitors. 

In the absence of President W. W. Campbell, the sessions were pre 
sided over by Vice-Presidents Henry Norris Russell and Ernest W. 
Brown. The program was marked by an unusually short list of pa- 
pers, which, however, simply gave increased time for discussion. 
\nother change of significance was the placing of the afternoon ses 
sions at a late hour, so that there was none of the rush which usually 
seems to come in getting back to papers after lunch. 

A few of the members looked about Poughkeepsie for proposed 
sites for the observation of the 1925 eclipse. Also, under the leader- 


ship of Mr. Brown, there was a general discussion of eclipse plans at 
one of the sessions. The committee for the solar eclipse of January 
24, 1925, was appointed by the Council as follows: S. A. Mitchell, 
Chairman; H. D. Curtis, W. J. Humphreys, J. A. Miller, Frederick 
Slocum, J. Stebbins, Ek. W. Brown, L. J. Comrie, W. S. Eichelberger, 


H. N. Russell. 


On the first evening of the meeting, a number of the “young people” 
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gathered at the Observatory where, under the hospitality of Miss Fur- 
ness, they did such things as make candy and play various intellectual 
games. One would suspect from the actions of those taking part that 
observatories are fountains of perpetual youth, for certainly there were 
no old folks to be seen. 

On the second evening, there was a special eclipse hour with ex- 
hibits from the ill-fated Californian and Mexican eclipse of 1923. 
Motion pictures of the preparations of the Yerkes and other parties 
at Camp Wrigley, Catalina Island, were exhibited through the efforts 
and kindness of Director Frost and Mr. B. W. Harris; also a splendid 
exhibit of motion pictures and photographs of the corona by John A. 
Miller, leader of the Sproul Observatory expedition to Yerbanis, Mex- 
ico, where with an almost clear sky complete success was secured. 

Although the regular program of papers was finished in two days, 
there was a hold-over gathering on Saturday morning, when those 
engaged in the teaching of astronomy got together in an experience 
meeting, and made plans for the better instruction of the astronomers 
of the future. In this connection, an interesting vote was taken in 
which it was found that a majority of those at this meeting had en- 
tered college with an interest in astronomy already developed. If 
those present formed a representative group, then it must be true 
that people who take up astronomy as a profession are usually inclined 
in that direction at a relatively early age. 

New members of the Society were elected, bringing the total num- 
ber up to 408. 

John A. Aldrich, Washburn College, Topeka, Kansas. 

J. H. Darling, 532 W. Third St.. Duluth, Minnesota. 

Helen E. Howarth, Smith College Observatory, Northampton, Mass. 

Jan H. Oort, Yale University Observatory, New Haven, Conn. 

David Rines, 99 State Street, Boston, Mass. 

Rufus O. Suter, Jr., Harvard College Observatory, Cambridge, Mass. 

Peter van de Kamp, Leander McCormick Observatory, University. 
Virginia. 

Alexander Vyssotsky, Leander McCormick Observatory, University, 
Virginia. 


The following members were in attendance at the Vassar meeting: 


Ackerman, Ethel S. 
Albrecht, S. 

Allen, Leah B. 
Saker, R. H. 
Sarton, S. G. 
Barney, Ida 


Bigelow, Harriet W. 


Boss, B. 
srigham, L. A. 
Brown, E. W. 
Comrie, L. J. 
Curtiss, R. H. 
Dugan, R. S. 


Eichelberger, W. S. 


Fairfield, Priscilla 


Furness, Caroline F. 


Hall, Mrs. H. T. 


Hawes, M. Alberta 
Howe, Mary 
Green, W. K. 
Lundin, C. A. R. 
Luyten, W. J. 
Marriott, R. W. 
Maury. Antonia C. 
Menzel, D. H 
Miller, J. A. 

Oort, J. H. 
Palmer, Margaretta 
Pawling, J. 

Peters, G. H. 
Phillips, E. C. 
Pitman, J. H. 
Poor. ia M. 
Schlesinger, F. 


Schwan, Dorothy L. 
Shapley, H. 
Sitterly, B. W. 
Slocum, F. 
Slocum, Lois T. 
Stearns, C. L. 
Stebbins, J. 
Stetson, H. T. 
Stewart, J. Q. 
Stokley, J. 
Swartz, Helen M. 
Tatlock, J. 
Turner, A. B. 
van de Kamp, P. 
Warner, W. R. 
Yamamoto, I. 
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The next meeting of the Society will be at Dartmonth College, Han- 
over, New Hampshire, probably about August 11, 1924, immediately 
following the meeting of the British Association for the Advancement 
of Science, which is to be held at Toronto from August 6 to 13. This 
will be followed by a winter meeting in affiliation with the American 
Association for the Advancement of Science, in Washington, D. C. 
during Christmas week, 1924. 


(To be continued.) 





OCCULTATION OF ALDEBARAN 1924, APRIL 8. 


By WILLIAM F. RIGGE. 


The occultation of Aldebaran of next April 8 will occur in full day 
light all over the United States. Maps are given here for the first 
time for such an occultation, because the writer was under the appre- 
hension that it could be observed only with great difficulty. The ease, 
however, with which Aldebaran could be seen at noon on last July 
10 through a 5-inch telescope in a sky that was not at its best, while 
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the Moon was very indistinct, induced him to draw maps for daylight 
occultations also. These occultations have not the impressiveness of 
those observed at night, but they offer the novelty of readily finding 
and observing a star in full day light, which, without the Moon, would 
not be possible except with the help of well-adjusted circles. 

On both the annexed maps the full lines give the times to every ten 
minutes. The large 12 means noon, central time, and the large 1 and 
2,1 and2 p.m. The dashed lines show the position angles as measured 
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from the cardinal points N,S, lt, W, while the dotted ones indicate 
them as measured from T, B, L, R, the Moon’s top, bottom, left, and 
right points. The insert shows the phase of the Moon, which is only 
4.5 days old, and 50° away from the Sun. The north end of the ter- 
minator is in position angle N 4° 38’ W. 





OBSERVATION OF THE HEAVENS. 
By FREDERIC R. HONEY. 


OBSERVATIONS OF THE SUN, 
(Continued from Vol. XXXI1, page 526.) 


Figure 4 is the projection of the earth on a plane which is parallel 
to its axis, and perpendicular to the plane of the ecliptic, showing the 
equator, the tropics, and the polar circles. One-half of the figure rep- 
resents the earth in longitude 270° at the date of the summer solstice; 
and the other half in longitude 90° at that of the winter solstice. 

The arrow which is parallel to the plane of the ecliptic in each case 
indicates the direction in which the sun is seen; the tangent represents 
the plane of the observer’s horizon; and the perpendicular to the hori- 
zon the direction of the Zenith. 


To an observer on the tropic of Cancer at noon at the date of the 
Summer Solstice, and to one on the tropic of Capricorn at the date of 
the Winter Solstice, the sun crosses the meridian at the zenith. In 
each case the arrow indicating the direction in which it is seen, or the 
visual ray, is in the plane of the ecliptic; and the plane of the horizon 
is perpendicular to the ecliptic. 


To an observer on the equator at the date of both the Summer and 
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Winter Solstices, the elevation of the sun above the horizon is repre- 
sented by the angle y; to one on the north and south polar circles, by 
the angle a; and at the north and south poles, by the angle B. The 
point oO is the projection of arrows showing the direction in which the 
sun is seen at the Zenith at the date of the vernal, and also the autum- 
nal equinox. In each case the visual ray is in the plane of the ecliptic; 
and the horizon plane is perpendicular to the ecliptic. 

Since the difference between the lengths of the equatorial and polar 
radii is inappreciable in a projection of the earth which can be made 
within the limits of the page, it is represented in all the figures by a 
circle ; but it should be remembered that if the projection is made on a 
scale which is large enough, its contour should be shown in its true 
form, 7. e. an ellipse, the proportion between the lengths of whose axes 
has been given. With the increased dimensions it should also be noted 
that when the plane of a meridian is rotated about its trace, and brought 
into the plane of the ecliptic, as in Figure 2, the meridian should be 
shown in its true form. 

Figure 5 shows the construction of one quarter of the ellipse by the 
four-arec method, which may be employed for any assigned dimensions, 
Making the semi-major axis equal to unity (1.00), the semi-minor 
axis is equal to the polar radius divided by the equatorial radius = 
0.9966. With a radius r equal to 0.9942, describe the arcs which pass 
through the vertices of the major axis. These ares are limited by 45° 
lines which are produced to intersect the minor axis. From these 
centres the arcs which pass through the vertices of the minor axis are 
described. The arcs described with the longer and shorter radii have 


a common tangent at p whose ordinate Y ry < sin 45 0.703. If, 
in the equation to the ellipse, a1; b—0.9966; and X —ry X cos 
45° + 0.0058 (1 — 0.9942), the value of Y is practically the same as 


that given above. That is to say a figure constructed in this way has 
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eight points in common with the ellipse described on the same axis. 
The full line shows the true form of the earth; and its deviation from 
the spherical form, which is represented by the dotted circle described 
with a radius which is a mean between the equatorial and polar radii. 


OBSERVATIONS OF THE Moon, 


Variations of the moon’s altitude above the horizon when it crosses 
the meridian, are partly due to its changing position from the space 
above the ecliptic to that below; but the chief cause is the inclination 
of the earth’s axis. 

In Figures 6 and 7 the positions of the moon relative to the earth and 
to the plane of the ecliptic are selected to illustrate the extreme posi- 
tions of very high, and very low altitude. 

The observer 0 is at the latitude of New York. In Figure 6 the 
moon is above the plane of the ecliptic, and its orbit, which is inclined 
at an angle of 5° 9’, is perpendicular to the plane of this page, and 
is therefore represented by its trace. The earth, the moon, and the 
distance between them (60.26 times the earth’s radius) are drawn to 
scale. The angle a between the line of sight and the horizon plane is 
the altitude. 

It will be noted that at latitude 28° 36’ (23° 27’ + 5° 9’) the visual 
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ray would coincide with the plane of the moon's orbit ; that is to say the 
moon would cross the meridian at the Zenith. 

In Figure 7 the earth is at the opposite point in its orbit; the moon 
is below the ecliptic ; and crosses the meridian at the altitude B. 
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\ little over nine years later, on account of the regression of the 
nodes, the moon's orbit takes the position of Figures 8 and 9; and the 
angles a and 8 of Figures 6 and 7 are respectively diminished and in- 
creased to those of y and 8. 
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174 Planet Notes 


The student will readily determine the altitude for any other lati- 
tude north or south of the equator when the plane of the orbit is per- 


pendicular to ihat of this page, that is to say when the longitude of the 
node is either 180° or 360°. 





ROZIBOM Histon 


WEST HORIZON 


SOUTH HORIZON 


Tue CoNSTELLATIONS AT 9:00 Pp. M. Apri 1. 


PLANET NOTES FOR APRIL. 


The Sun will move northeastward from 0" 42™ to 2" 30" and from +4° 33’ 
to +14° 46’. It will pass from Pisces into Aries, and at the end of the month 
will be a short distance southwest from the Pleiades. 


The Moon will be farthest from the earth on April 8, and nearest the earth 
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on April 20. At these times the moon is said to be at apogee and at perigee re- 
spectively. 


The phases of the moon will occur as follows: 


New moon April 4 at 1 a.m. C.S.T. 
First quarter =.” she. ™ 
Full moon 19 8 A.M. 

Last quarter 25 “ 10 pM 


Mercury will reach a point of greatest elongation east of the sun on April 
16. At this time it will be eighteen degrees east and nine degrees north of the 
sun. It will therefore set more than an hour after the sun on and near this date. 
This will therefore be a very favorable opportunity to see this planet. It can be 
seen with the naked eye, if one knows the precise part of the sky to look for it. 


Venus will reach a point of greatest elongation east on April 21. At this 
time it will cross the meridian a little after three o’clock and will not set until 
quite late at night. It will be very brilliant during the month. On this date 
it will be 67,000,000 miles from the earth, and will be approaching the earth. It 
will also continue to get brighter until the middle of May. 


Mars will be in quadrature with the sun, 90" west, on April 13. On this 
date it will rise at midnight and after this date, before midnight. It will not be 
very well situated for northern observers because of its large declination south. 


Jupiter will be about thirty degrees west of Mars and about the same dis 
tance south of the equator. It will be visible in the morning in the eastern part 
of Scorpio, a short distance east of Antares 


Saturn will be in opposition to the sun on April 18. It will then rise at 
sunset and be in good position for observation in the evening. The rings will 
be visible in a small telescope. Saturn is regarded by most persons as one of 
the most interesting objects in the sky 


Uranus will be a short distance west of the sun and hence visible only in the 
morning just before sunrise. 


Neptune will cross the meridian about 7:30 p. m. and will therefore be visible 
in the evening during the month. 





Occultations Visible at Washington. 


[From the American Ephemeris| 


IMMERSION. EMERSION. 
Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1924 Name tude ton M.T. from N tonM.T. fromN _ tion 
h m r ° h m 
April 8 a Tauri 1.1 1 44 80 3 247 1 32 
13 o Cancri 5.1 5 38 56 6 36 333 0 58 
20 y Librae 4.0 11 1 105 12 13 299 1 11 
20 n Librae 55 16 10 143 17 4 243 0 54 
21 24 Scorpii 5.0 13 33 36 14 2 353 0 29 
24 57 Sagittarii 6.0 16 59 125 17 59 216 1 0 
26 42 Capricorni 5.1 15 30 94 16 42 239 1 12 
27 o Aquarii 4.9 14 14 86 15 15 247 tz 
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Phenomena of Jupiter’s Satellites. 
VISIBLE AT WASHINGTON. 
[From the American Ephemeris.] 


CENTRAL STANDARD TIME, Noon = 0" 
1924 h m 1924 h m 

April 1 11 51 | Tel. \pril 17, 11 6 I Sh. E. 
12 51 I Sh. E. 12 6 | ae. E. 
14 1 | Tr. E. 19 14 41.0 I] Ec. D. 

3 15 24 I] rie. 20 14 23 II] Sh. | 
5 14412 I] Oc. R. 21 11 44 Il tr; 3. 
6 i III Tek. 12 22 I] Sh. E. 
4 1 25.8 | Ec. D. 14 4 I] rr. E. 
8 12 34 | Sh. i. 23 13 40.9 I Ec. D. 
13 40 I cc e 24 10 30 Ill Oc. R. 

14 44 | Sh. E. 10 49 [ Sh. I. 

15 50 | Te. 11 43 | 28h: 
9 13 11 I Oc. R. 13 O | Sh. FE. 
12 12 6.5 I] Ec. D. 13 53 | Tr, E. 
13 12 41 II] Sh. FE. 25 Wi iS | Oc. R. 
14 41 III cea 28 12 24 I] Sh. I 

14 11 41 I] 'f,.2.. 14 4 I] (se 
15 14 27 I Sh. I. 14 46 I] Sh. E. 
15 29 | sy 30. «10 33 I] Oc. R. 
16 11 47.5 I Ee. D. 15 34.4 I Ec. D. 

15 0 I Oc. R. 


Note:—I, denotes ingress; E, egress; D, disappearance; R, reappearance; 
Ec, eclipse; Oc, occultation; Tr, Transit of the satellite; Sh, transit of the 
shadow. 





Saturn’s Satellites. 
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Apparent orbits of the seven inner satellites of Saturn at date of opposition, 
April 18, 1924, as seen in an inverting telescope. 
[From the American Ephemeris.| 
CENTRAL STANDARD TIME, Noon = 0" 


I. Mimas. Perod 0° 22".6. 


1924 a h a h a h a h 
April 1 13.6 W April 8 15.21 April 15 16.7 W April 22 18.4 E 
2 B2W 9 13.8 I 16 15.4 W 23 17.0 E 
3. 10.8 W 19 12.4.1 17 14.0 W 24 15.6E 
4 9.4 .W il HOE 18 12.6 W 20> 14.3 E 
5 8.0 W IZ 96E 19 11.2 W 26 12.9 E 
S we I is $6.25 20 9.8 W 7 ti.5 £ 
6 18.0 ] 4 638E 21 8.5 W 28 10.1 E 
7 16.6 } 14 18.1 W 22 7.1 W 299 8.7E 
wo £.38 














II. Enceladus. 


1924 ° 
April 1 7.4 E April 9 
2 16.3 E 10 

4 1.2E 12 

5 10.1 E 13 

6 19.0 E 15 

8 3.8E 16 

III 

April 1 1.9°'E April 8 
2 BZ 10 

4 20.4E 12 

6 V7 E 14 

IV 

April 1 6.5 E April 9 
4 0.1E 12 

6 17.8 E 14 

V 

April 5 2.0 E- April 14 
9 14.3 E 18 

VI. 

April 2 15.6 W April 10 
VII. 


April 2 3.5 
I 


Note 
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VARIABLE STARS. 


Period 1° 8".9, 
h d ! 
12.7 E April 17 17.9 E 
21.5 E Dm 27& 
6.4 E 20 11.6E 
15.2 E 21 20.5 FE 
0.1 E a 3s48 
DOE 24 14.2 E 
Tethys. Period 1° 21"3. 
15.0 E April 16 4.2 E 
12.3 E mw It 
96E 19 22.7 E 
6.9 E 21 20.0 E 
. Dione. Period 2° 17".7. 
11.4 E April 17 16.4 E 
5.0 E 20 10.0 E 
2.4 & 23 ee 
Rhea. Period 4° 12".5. 
2.6 E April 23 3.2 E 
14.9 E 
Titan. Period 15° 23".3. 
14.0 E April 18 13.0 W 
Hyperion. Period 21° 7".6 
21.2 W April 23. 6.0 E 


*, Eastern Elongation; W, Western Elongation. 


April 25 23. 
27 «#8. 
28 16. 
30 1 
April 23 17. 
25 14. 
27 11. 
29 «9. 
April 25 21. 
28 14. 
\pril 27. 15 
April 26 11 


Short Period. 


un 
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{Calculated by members of the class m General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6", etc. 


Star 


SX Cassiop. 
SY Cassiop. 
RR Ceti 
RW Cassiop. 
V Arietis 
SU Cassiop. 
RW Camelop 
SX Persei 
SV Persei 
RX Aurigze 
SX Aurigze 
SY Aurigze 
Y Aurigz 
RZ Gemin. 
RS Orionis 
T Monoc. 
RT Aurigze 
W Gemin 

¢ Gemin. 


R.A. Decl. Magni- Approx 
1900 1900 tude Period 
h m dh 
0 05.5 +54 20 8.6— 9.2 36 13.7 
0 09.8 +57 52 93— 99 4 01.7 
1 27.0 050 83— 9.0 0 13.3 
1 30.7 +57 15 8.9—11.0 14 19.2 
2 09.6 +11 46 83— 9.0 0 23.8 
2 43.0 +68 28 65— 7.0 1 228 
3 46.2 +58 21 82— 9.4 16 00.0 
4 10.2 +41 27 10.4—11.2 4 07.0 
428 +42 07 88— 96 11 03.1 
4 54.55 +39 49 7.2— 8.1 11 15.0 
5 04.6 +42 02 80— 87 1128 
05.5 +42 41 8.4— 9.5 10 03.3 
21.5 +-42 21 86 96 3 20.6 
§ 566 +22 18 9.1—100 5 127 
6 16.5 +14 44 8.2— 89 7 13.6 
19.8 + 7 08 5.7— 68 27 00.3 
23.0 +30 33 5.1— 6.0 3 17.5 
29.2 +15 24 6.7— 7.5 7 22.0 
6 58.2 +20 43 3.7— 43 10 03.7 


Greenwich mean times of 
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unui 


ws 


_y See TT — 
as es NTN WO OO 


toNwW 


maxima in 1924 


April 
d h d ih 
1119 19 2 
1118 19 12 

24 3 
1013 18 11 
ist 3 3 22 
12 8 
922 1811 
19 21 

20 4 
12 23 20 15 
19 11 29 14 
12 23 19 21 
m2 22 i 
13 0 20 14 

19 11 
1510 22 21 
3:15 2a 23 
ise 2 2 5 


28 
27 
2g 


30 











Variable Stars 


Maxima of Variable Stars ot Short Period—Continued. 


Star 


RU Camelop 
RR Gemin. 
V Carinae 

T Velorum 
V Velorum 
Z Leonis 

RR Leonis 
SU Draconis 
S Muscae 
SW Draconis 
T Crucis 

R Crucis 

S Crucis 

W Virginis 
SS Hydre 
RV Urs. Maj. 
ST Virginis 
V Centauri 
RS Bootis 


R Triang. Austr. 
S Triang. Austr. 


S Norm 
RW _ Draconis 
RV Scorpii 
X Sagittarii 
Y Ophiuchi 
W Sagittarii 
Y Sagittarii 
U Sagittarii 


ck Pavonis 
U Aquilz 
XZ Cygni 
U Vulpec. 
SU Cygni 
n Aquilze 
S Sagittze 
X Vulpec. 
X Cygni 
T Vulpec. 
UY Cygni 
V Caprice. 
TX Cygni 
VY Cyegni 
SW Aquaril 
VZ Cygni 
Y Lacertze 
5 Cephei 
Z Lacertze 
RR Lacertz 
V Lacertz 
X Lacertz 
SW Cassiop. 
RS Cassiop. 
RY Cassiop. 
V Cephei 


R.A. 
1900 


_ 
Ww bo 
es 
o 2) 
= 


— 
mn _ 
=n > 
ONS 


un 
NI 
SD Ww & 


18 441 
18 46.6 
"9 24.0 
19 30.4 


19 53 
20 39 


I4.9 


~) 
OmrNi 


GW bo 

Sf hw 

gaed got 
ANOuwm 


Na bv ¢ 


J 
aA™N 


mummut 
mun 


un 


Noe 


CO 


Decl. 
1900 


51 
04 
47 


7 Ol 


BF 
? 
29 


7 22 
I9 


36 


J 


wero UI YU 
DRDetye+%¢ 


Approx. 
Period 


Magni- 
tude 
d 
8.5— 9.8 22 
10.0—11.5 0 
7.4— 8.1 6 
76—85 4 
7.5— 82 4 
7.9— 9.6 56 
91—10.1 0 
8.9— 9.6 0 
6.4— 7.3 9 
8.8— 9.6 0 
68— 7:56 6 
68— 79 5 
6.5— 76 4 
8.7—10.4 17 
74— 81 8 
12— 99 § 
).3—11.4 0 
6.4—7.8 5 
8.9—10.0 0 
6.7— 7.4 3 
6.4— 7.4 6 
6.6— 76 9 
96—108 0 
6.7— 7.4 6 
44— 50 7 
Ri 65 i7 
43— 51 7 
§.4— 6.2 5 
6.5 7.3 % 
8.7— 9.2 10 
9.9—11.2 0 
9.1 97 0 
3.8— 5.2 9 
6.2 6.9 7 
86 93 0 
6.5 <a | 
6.2— 7.0 3 
3.7— 45 7 
5.6 6.4 8 
9 5—10.5 6 
6.0— 7.0 16 
55 6.1 4 
96—10.4 0 
9.2—10.1 0 
8.5— 9.7 14 
8.8 ao 
99—108 0 
8.2— 9.2 
9.1 9.6 
Sur 4.6 
8.2. 9.0 10 
8.5— 9.2 6 
8.5— 95 
8.2— 8.6 
9.2— 9.7 
9.0—11.0 6 
9.3—11.8 12 
6.0— 7.0 


— Nt Go 
_ 
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rm ee ee Ot OO EI 


Greenwich mean times 


maxima in 1924 


April 
dih dh 
a 3 
11 2b» 0 


8 9 21 19 
16 22 26 5 
9 20 18 13 


M7 21 2 
10 16 23 21 
3s 7 AZZ 
16 13 24 12 
Hi 21 4618 15 
ii 8 26 
1419 19 12 

23 22 
13 14 21 19 
°° 8 2B 9 
ib 22s 
ll 6 22 6 
1220 20 9 
2 i BD 
1210 18 17 
1811 28 5 
15 21 2418 
1223 19 1 
13 22 20.22 

21 10 
1012 18 2 
10 7? 2211 


8 22 20 20 
17 19 26 21 
i Ze 696: 23 
13 20 207 
i2 0 2 06 
Oo 1 7S 
is t 22 6 
916 1% 3 
8 4 20 19 
12 22 
1112 20 9 
MH 3 WA 
1019 24 5 
18 19 
16 6 24 3 
8 8 22 2 
19 19 16 


11 24 6 
19 6 
Ss D> 22.5 


26 


28 
26 


30 2 


29 
29 
2% 


8 


- 
26 
28 
26 
30 


29 





f) 
10 
21 
19 
11 
14 
16 


13 
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Minima of Variable Stars of Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College. ] 


Given to the nearest hour in Greenwich meat 
dard time subtract 5"; Central Standard time 6' 


- 
Star R.A. Decl. Magni- Approx 
1900 1900 tude Period 
h m , dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 
RT Sculptor. 31.5 —26 13 96—10.5 0 12.3 
U Cephei 0 53.4 +81 20 7.0—9.0 1118 
Z Persei 2 33.7 +41 46 9.4—12 3 01.4 
TW Cassiop. 37.6 +65 19 8.2— 9.0 1 103 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 
RZ Cassiop. 39.9 +69 13 69— 8.1 1 047 
TX Cassiop. 44.4 +62 22 94—10.1 2 22.2 
ST Persei 53.7 +38 47 85—10.5 2 15.6 
RX Cassiop. 2 58.8 +67 11 86— 9.1 32 07.6 
Algol 3 01.7 +40 34 23— 3.5 2 208 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 
X Tauri 55.1 +12 12 3.3—42 3 22.9 
RW Tauri, 3 57.8 +27 51 7.1—[1l1 2 18.5 
RV Persei 4 04.2 +33 59 9.5—11.0 1 23.4 
RW Persei 13.3 +42 04 88—11.0 13 04.8 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 
TT Aurigae 5 02.8 +39 27 7.8— 87 0 16.0 
RY Aurigac 11.5 +38 13 10.7—11.7 2 17.5 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 
SV Tauri 45.8 +28 05 94—11.0 2 04.0 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 
SV Gemin. 54.6 +24 28 98—[11 4 00.2 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 20.8 
U Columb 6 11.2 —33 03 92—-100 2 19.2 
SX Gemin. 220 4-20 37 108—-11.5 1 68: 
RW Monoce. 29.3 + 8 54 9.0—10.8 1 21.7 
RX Gemin. 43.6 33 21 8&8— 9.6 12 05.0 
RU Monoc. 6 49.4 728 98—10.5 0 21.5 
R Can. Maj 7 149 —16 12 58— 6.4 1 03.3 
RY Gemin. 21.7 +15 52 89—[10 9 07.2 
Y Camelop. 27.6 +76 17 9.5—12 3 07.3 
TX Gemin. 303 +17 08 10.0—11.9 2 19.2 
RR Puppis 43.5 41 08 94—10.7 6 10.3 
V Puppis 7 55.4 —48 58 41— 48 1 10.9 
X Carinae 8 29.1 58 53 7.9— 8.7 0 13.0 
S Cancri 8 38.2 19 24 8.2—10 9 11.6 
RX Hydrae 9 008 752 91—10.5 2 068 
S Velorum 29.4 —44 46 78— 93 5 22.4 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 
SS Carine 10 54.2 —61 23 12.2—12.8 3 07.2 
ST Urs. Maj. 11 22.4 +45 44 67— 7.2 8 19.2 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 
RZ Centauri 12 55.6 —64 05 8.5— 8.9 1 21.0 
RS Can. Ven 13 06.3 +36 28 7.5—12.5 4 19.1 
SS Centauri 07.2 —63 37 88—10.4 2 11.9 
SX Hydre 13 39.0 —26 23 8.6—12.7 2 21.5 


c. 


1 time 
t 


; to obtain Eastern Stan- 


Greenwich mean times of 
minima in 1924 


Ie ois 


oh 


~~ 


tS 


Kt we ue 


to 


on) 


—_ 


er ae 
BNUN wel 


ww + 


April 
h d ih d ih 
29 11 
Ss 2s 2 2 
16 16 4 23:15 
4 19 6 25 10 
4 22 16 
22 2116 28 12 
1 2? 5 IQ 10 
Zi 26 15 
4 26 BD 4 
22 15 
19 22 26 17 


1810 26 8 
20 9 28 17 
18 19 26 17 


316 30 8 
20 20 28 O 
20 0 6 0 
Zo 5 
24 4 
18 8 2 9 
20 3 2521 
18 5 29 10 
24 6 
18 13 26 4 
27 10 
19 16 26 20 
19 21 26 16 
26 13 
20 1 2615 
a 8 Aw iy 
mo ft 2it 
iv iy wy 
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Minima of Variable Stars ot Short Period—Continued. 


Star 


6 Libre 
U Coronze 
TW Draconis 
SS Libre 
SW Ophiuchi 
SX Ophiuchi 
re 
TT Herculis 
TU Herculis 
U Ophiuchi 
u Herculis 
TX Herculis 
RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 
WX Sagittarii 
WY Sagittarii 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 
RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 
B Lyre 
U.Scuti 
RX Draconis 
RV Lyre 
RS Vulpec. 
U Sagittze 
Z Vulpec. 
TT Lyre 
UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 
V Vulpec 
W Delphini 
RR Delphini 
Y Cygni 
WZ Cygni 
RR Vulpec 
RY Aquarii 
UZ Cygni 
RT Lacerte 
RW Lacertze 
VW Pegasi 
Y Piscium 
TW Androm. 


R.A. 
1900 


16 


16 
17 


i a 


18 


18 
19 


19 


20 


20 
21 


40.8 
43.7 
46.4 
48.9 
01.1 
PR 
1 
1 

1 


SI tf W PO 


24.3 
26.1 
42.7 
00.6 
03.8 


11.4 +< 


12.2 - 


19.6 


oe 


33.1 - 
38.9 + 


48.1 
49.3 
50.5 


14.8 - 
scm 


21 57.4 


40.6 
51.7 
29.3 


23 58.2 


ri 
_— 


if PUI 
tne 
_ 


J 


Magni- 
tude 
48— 6.2 
7.6— 8.7 
7.3— 8.9 
9.3—11.5 
9.2—10.0 
0.5—11.2 
6.8— 7.9 
8.9— 9.3 
9.5—12 
6.0— 6.7 
4.6— 5.4 
8.3— 9.0 
9. —12 
9.5—10.3 
7.5— 8.2 
8.8—10.5 
7.1— 79 
9.2—10.8 
9.5—10.6 
9.3—10.5 
5.9— 6.3 
9.5—11.1 
rf 8.3 
9.5—10.2 
7.0— 7.6 
8.7— 9.8 
9.3—13 
9.3—10.3 
3.4— 4.1 
9.1— 9.6 
9.3—10.2 
1. —12.8 
6.9— 8.0 
6.5— 9.0 
7.3— 8.5 
9.4—11.6 
9.0— 9.8 

10. —12 
9.3—13.4 
9. —11.7 
9.8—11.8 
8.8—10.6 

10.5—13 
8.2— 9.8 
9.4—12.1 
10.5—11.8 
7.1— 79 
9.9—10.8 
9.6—11.0 
8.8—10.4 
8.9—11.6 3 
9.1—10.5 
10.2—11.2 
10.0—10.6 
9.0—12.0 
8.6—11.5 


Nwh & 


NOR KOR Re HHO 


Le) 
COWwWKNONCALNNO 


WD Uk dO Wr © 


— 
i 
—_ 


NNO 


i) 


— 


COO RWARUIN WwW Oh 


ww 
Om fb BNI Wb 


w 
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Approx. 
Period 
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© 
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i tm BD BO 0010 10 006 


-Oo- © 
mnoor- 
oO 


i Go 


00.2 
07.6 
13.8 
10.3 
09.4 
10.8 
19.0 
19.4 
14.4 
12.0 
14.0 
01.2 
Zoe 
07.3 
01.7 
04.4 
06.4 
18.4 


4 02.9 
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NONWwWUW 
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-— 
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Greenwich mean times of 
minima in 1924 


April 
h dh 4d 
6 2 ® 
4 18 2 24 
i 2 i 
10 2014 27 
0 18 8 25 
520 24 2 
5 20 1 
2 7 
0 20 5 27 
iZ 2 2 


3 wi & 
19 18 4 25 
2 ow 2 

3 1616 24 
11 18 4 25 
200 18 20 26 
2.2 2 
mo Bp 8s B 
ae @w 2 2B 
s ge? BB 
16 312 30 
i 30 
2 66 2B 
nm Z2y 2B 
10 2017 29 
6 2118 30 
7; Ba SS 
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1a 5 2B 

11 2218 29 

0 20 3 29 

18 26 5 

12 21 6 28 

5 2 OO Ut 
17 20 

20 26 10 

10 24 15 

6 22 16 

is z2es 2 

6 23 9 

1 18 22 26 
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COMET AND ASTEROID NOTES. 





Ephemeris of Comet a 1923 (Dubiago - Bernard). — The follow- 
ing ephemeris given in the Copenhagen Circular No. 34 is based upon elements 
by Messrs. J. P. Moller and Bengt Strémgren from observations on October 14 
and November 7 and 28. The elements are :— 


1923 Nov. 17.846 G.M.1 
w = 255° 19’.79 | 
§3 = 226 41.08 } 1924.0 
$= 113 48.71) 

log q = 9.89092 


EPHEMERIS FOR 12" G.M.T. 





1924 Truea True 6 log 7 log A 
h m s , 
Mar. 8 16 58 15 23 24.0 0.3123 0.2448 
12 52 27 22 00.3 
16 45 58 20 31.9 0.3343 0.2301 
20) 38 49 18 58.5 
24 31 00 17 20.4 0.3550 0.2179 
28 22 34 15 37.8 
Apr. 1 3 35 13. 51.2 0.3745 0.2101 
5 16 04 09 12 01.3 
9 5 54 21 10 09.7 0.3930 0.2088 
13 44 20 08.17.6 
17 34 13 06 26.7 0.4106 0.2155 
21 24 08 04 38.6 
25 14 14 02 54.9 0.4272 0.2306 
29 15 04 39 —Ol 17.2 
May 3 14.55 27 +00 14.3 0.4431 0.2532 
Magnitude about 11 in 
\ 
~ mar! s\ 
bX 4 
ee ae ene 
= hon si ee 
/ \ Dec. IQ 
may WZ SUN 7 





4 nae ; 





Diagram showing the relation of the orbit of Comet a 1923 (Dubiago-Bernard) 
to that of the earth. 

The accompanying diagram shows the relation of the orbit of the comet to 

that of the earth. A glance shows that the comet was passing closest to the 


earth about the middle of October 1923, when it was discovered. It 


was then 
moving southward and very soon became invisible to northern observers. In 


December and January it was on the far side of the sun, although well to the 
south, and now the earth is coming around to the side nearer the comet while 
the latter is moving northward, so that for the next two months it may be possi- 
ble for observers with large telescopes to see it. By May it will have receded too 
far to be followed, except possibly with the aid of the largest telescopes 
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Elements of Asteroid 1922 W 20 [(132) Aethra].—Mr. Frank E. 
Seagrave sends us the following elements which he has calculated for the asteroid 
discovered in 1922 by Dr. George H. Peters at the U 


. S. Naval Observatory, and 
later identified as the lost planet (132) 


\ethra, first found by Watson in 1873. 
Mr. Seagrave bases the elements upon observations by Dr. Peters on December 
22, 1922, February 8 and March 24, 1923 

The elements of (132) Aethra taken from the “Kleine 


Planeten” for 1920, 
published by the 


Berlin Rechen-Institut, are given for comparison. 


ELEMENTS IN 





ELEMENTS BY SEAGRAVE “KLEINE PLANETEN”’ 
Epoch = 1923 February 8.5021 G.M.T 1920.0 
Me = 341° 39’ 49751 117° 436 
«» = 253 23 9.19 252° 244 
259 i7 32.57 260° 406 
>= 25 0 43.77 23°539 
@ 22 26 12.37 19°354 
loga 0).4177058 0.39599 
log q 0. 2085528 
“am 8387393 903"688 
P = 1545.8138 days 
Ephemeris of Eros (433). 
(Continued from page 64.) 
Cr. Midnight a 6 Log r Log A 
1924 sa Nicsemuites ve 
\pril 2 12 34 30 46 2 2 0.11782 9.58095 
6 i227 59 45 30 7 0.12200 9.58969 
10 2 22 33 44 43 32 0.12616 9.59988 
14 12 16 57 43 42 41 0.13034 9.61154 
18 12 13 47 42 38 55 0.13450 9.62451 
22 12 11 10 41 25 20 0.13862 9.63875 
26 12 9 40 40 7 0 0.14272 9.65420 
30 12 915 38 46 53 0.14678 9.67063 





Monthly Report of the American Association of Variable Star 
Observers, December 20, 1923—January 20, 1924. 


Unity of effort in observing the irregular variables has resulted in obtaining 
a very complete curve of the long-slow rising maximum of SS Cygni in Janu 
ary. The star is now becoming low in the west and should be carefully followed 
by our early morning observers to insure a complete record of maxima while 
the star is passing from the western to the eastern sky. R Scuti appears to have 
decreased its range during 1923, being confined between magnitudes 5.3 and 6.6. 
This enigmatic star requires our closest attention. Mira, o Ceti, appears to be 
undergoing one of its fainter maxima, at last accounts rounding off at magnitude 
4.7, two magnitudes below that of last year’s maximum. 

Congratulations are due our British contemporaries for the publication of their 
1915-1919 variable star observations. This relatively small band of observers 


has presented a very commendable record of observations of a selected list of 
stars and it makes us realize that the stars there cited can well be considered as 
sufficiently observed not to require the closest attention on the part of the 
AAVSO observers, observations being required only at rare intervals for pre- 
diction purposes 





as 





VARIABLE STAR OBSERVATIONS. 


Star J.D. Est.Obs. 
000339 V ScULPToRIS 
37310 11.1 Bi, 
3747.0 10.4 Bl, 
101032 S SCULPTORI 
3731.0 7.6 Bl. 
3747.0 7.1 Bl, 
3753. 6.9 Bl, 
3754.9 7.2 Kd, 
3755.9 7.1Kd. 
001046 X ANDROMEDAE 
3756.7 10.9 Ly, 
3774.6 11.1 B, 
3781.6 11.3 B, 
001620 T CetTI 
3753.9 6.0Kd, 
3755.9 5.9 Kd, 
3776.5 6.1 Kd, 
3769.9 6.1 Kd, 


001726 1 
3756.7 13.3 Lv. 
c 


115 Ft, 


10.0 Sg, 
9.2 B, 


82.5 9.0 Pt, 
001838 R ANDROMEDAE 

3704.1 14.2 Nk, 

3754.2 13.9 Nk, 


001909 S Ceti 

10.0 Ch. 
3779.3 10.5 L. 
3780.6 10.7 Sg, 

002833 W Scucproris 
3731.0 12.5 BI, 


3759 2 


003179 Y CEPHE! 
3787.6 12.7 B. 
004047 U CassiorElAE 
3779.6 12.6 B, 

3794.5 11.5 Wf, 


004132a RW 
3763.2. 10.0 Ch, 
004435 V ANDROMEDAE 
7567 11S Ly, 
unniaa X ScULPTORIS- 
3731.0 14.0 BI 
004533 RR 
3774.6 
3783.0 


10.1 B. 
10.5 Hu, 


\ NDROMEDAE 


of 


J.D 


3783.6 


3794.5 


3800.6 


3781. 


3783.0 
3800.6 
\SSIOPEIAE— 


3792.8 


3794.7 
3795.6 


3794.7 
3795.6 
ANDROME 


DAE 


3782.5 


37 


2 


3.0 


~ 


\ NDROMEDAE 


3786.6 
3794.5 


004746a RV CaAssiorEIAE— 


3774.6 10.3 3B, 
3782.5 10.6 Pt, 


004958 W CASSIOPEIAE 


3779.6 10.31 


10.0 Hu, 


3791.6 

05475 U TucANAl 
3735.9 12.1 BI. 
3747.0 11.4 Bl, 


010102 Z Ceti 


Sten 12.5 Ft. 


3787.6 
3794.5 


‘ariable 


Est.Obs. 


10.5 Bl, 


NSINNNTNI 
hv bo 
AA 


11.6 Sg, 
10.1 


10.9 Pt. 


10.6 B, 


10.8 *"'f 


11.1 Bl 


Star Observers 


December 20, 1923 to Jam 


Star J.D. Est.Obs. 


010630 U ScuLptoris 
"3731.0 9.7 Bl. 
3747.0 9.7 Bl, 

010940 | \NDROMEDAI 
3704.1 14.0 Nk. 

011041 UZ ANpROME!I 
3779.6 10.0 B, 

011208 S Piscium 
3776.7 £3 B, 

011272 S CaAssiopeEiat 
3756.7 ey Sin 
3782.5 iz ee 

012233a R Pnahetn dl 
3756.0 7.5Kd 

012350 RZ Perse 
3781.6 10.6 B, 
3791.6 10.0 Hu, 

013238 RU ANpDROMED 


37632 11.6 Ch, 
3779.6 11.21 





3782.5 11.0 Pt, 
014958 X CASSIOPELAE 
3776.6 11.68. 
3782.5 12.4 Pt. 
015354 U Perse 
3780.6 85 B. 
3782.55 85 Pt. 
37937 = 8.5 Se, 
015912 S ArltetTis 
3782.5 14.2 Pt 
021024 R AkieTIS 
3778.5 8.4 Ly, 
3779.6 9.0 Bw, 
3782.5 9.6 Cy, 
3782.5 9.4 Pt. 
3783 7 9.1 B, 
3785.7 96 Ct 
021143a W ANpDROMED 
3704.0 8.7 Nk, 
3709 1 7.7 Nk, 
3754.2 79 Nk, 
021258 T Perse! 
3782.5 8.4 Pt. 
021281 Z CErHeEl 
3782.5 13.0 Pt, 
021402 0 CETI 
z 8.7 Ch 
7 8.6 L 
8.5 44a 
3768.7 8.31, 
37787 7.6 Cy 
3778.9 7.6 Kd, 
3779.3 Fs hans 
3780.1 8.1 Bi 
3780.6 7.1 Se. 
3780.7 ta hs 
3782.1 8.1 Bi, 
waco 7.1 Pt, 
3782.5 say. 
3783.5 68Ca., 
3783.6 7.2 Hi 


1ary 20, 


J.D. 


3753.1 


AT 


3795.6 
3789.6 


3787.6 
3794.7 


3778.9 
3800.6 


\} 
3784.” 
3795.6 


3786.7 
3789.7 
3793.6 
3794.6 
3794.6 
3800.6 
\k 

3776 6 
3782.5 


3795.6 


3789.5 
3789.6 
3789.7 
3791.5 
3791.6 
3791.7 
3792.5 
3792.7 
3793.6 
3794.6 
3794.7 
37947 
3796.5 
3796.7 


3797.6 





10.0 BI. 


11.0 Ch, 
11.0 B 
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VARIABLE STAR OBSERVATIONS, December 20, 1923 to January 20, 1924—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D.° Est.Obs. 


021403 o Ceti—Continued. 043065 T CAMELOPARDALIS— 


3784.2. 7.2Ch, 3800.5 5.2Ca, 3782.7 13.4 Pt. 
3786.5 62Ca, 38025 45.5 Ya, ? ~ Tauri— 
3786.6 69Cy, 3803.4 49Ca, se oe 
3786.7. 6.61, 38046 4.9K, 3974 X Caugio, 
37877 66KI, 3806.5 5.0 Pt. 04: 274 x CA MELOPARDALIS— 
021558 S PErser— 3780.6 9.4B, 3799.5 82B. 
° 2 — - 7297 2G P 
3764.2 85Ch, 37916 80Hu, 3782.7 8.9 Pt, 
3780.7 8.5B, 3795.6 86B. 943562 R Dorapus— 
37825 84Pt. 3731.0 5.8 Bl, 3752.0 5.5 Bl. 


022150 RR Perse! 
3782.5 11.6 Pt. 
022426 R Fornacis- 


043728 R CaAELI— 
3752.0 12.0 Bl. 
044349 R P ICTORIS 


3731.0 85Bl, 3753.1 8.7 BI. $438.1 7OBI, 37531 7S8BI. 
3747.0 8.5 BI, 3747.0 7.5BI, 
022812? U Cer! 044617 V Tauri— 
3782.5 11.2Pt, 3786.6 1098. "3766.9 102 WE, 37856 124B. 
. 023133 R TrRIANGULI 3782.7 11.5 Pt 
3782.5 9.6 Pt, 3786.5 9.7 Cy, 045307 R O ae 
mae Sty, BS 960, v's ak) |e tee 
3783.5 10.0 Cy, 3794.6 9.6 Cy, 3771.6 11.0B, 3785.6 11.5 B. 
3783.7 9.7 B, 3800.6 9.1B. at L ert a 
)2435¢ | PersEi— J1 96.6 4.2 Ch, 3/00. 8 Ct, 
' we? E *O 1 Nk 372825 9.3 Pt 3765.1 7.4 Ch, 3786.6 7.4 Ca, 
3709.1 93Nk, 37826 92Cy, 773.1 75Ch, S776 778, 
3710.1 10.3Mj, 3783.7 9.1B, 7757 JOB, S787 OC, 
37220 93Nk, 37927 9.5 Ca, a2 fl oe Sele 
3727.9 95Nk, 37945 9.5Cy 3782.7 O8Pt, 3799.6 8.0Ly. 
3753, 1 10.3 Mj, 3800.6 9.1B. 950003 V_Or1onis 
37542 9.6Nk, 3782.7 13.2 Pt, 3789.7 13.2 Br 
025050 R HoroLtoci— $785.6 13.5 B, 
3731.0 79BI, 3753.1 92Bl. o50022 T Leroris— 

3747.0 88 BI, 3733.1 10.4Bl, 3775.7 7.9B, 
025751 T HoroLocli— 3747.0 10.0 Bl, 3782.7 8.6 Pt, 
~ "3731.0 9.0BI, 3753.1. 10.6 BI. 3753.1 9.6BI, 3787.6 7.8B. 

3747.0 9.8 Bl, 050848 S Pictorts— 
o31go1r X Ceti— 3733.1 10.2Bl, 3753.1 8.0 BI. 
3778.6 89B, 3791.6 9.3 Hu, 3747.0 8.5 Bl, 
3782.5 9.0 Pt, 3803.5 9.0Ca, 959953 R AurIGAE— 
eine o 9.4 Ca, 3766.9 10.2Wi, 3786.5 9.5Ca, 
LU 46 ERSEI— 3 3780.6 96B 3799.6 94B 
3704.1 8.4Nk, 3754.2 8.9 Nk, 27097 C y 3799.8 ~) 
3709.1 84Nk, 37825 82Pt, ore — Soe See 
3727.2 8.5Nk, 37836 85Hu. 05/247 1 Picroris— 
3737.2. 8.4Nk, vas See 
032335 R PERSEI— 051533 T CoLUMBAE— . 
3782.5 11.0 Pt. 3733.2 10.0Bl, 3753.1 11.5 BL 
032443 Nova Perse #2 > 3747.0 10.8 BI, 
3704.1 129Nk, 3737.2 12.5 Nk, 052034 S Avuricat 
3709.1 12.5 Nk, 3754.2 14.0 Nk. 3755. 2 104Ch, 3782.7 9.0Pt, 
37272 12.7 Nk, 3767.1 10.1Ch, 3794.7 9.4Se, 
042209 R Tauri— 3778.6 94B, 3799.6 95B 
3782.5 14.0 Pt. 3780.7 10.45g, 
042215 W Tauri— 052036 Ww AURIGAE— . 
3753.1 10.7Mj, 3787.7 10.3 Kl, Sfa5.2 107 Ch, 3782.7 12.0 Pt, 
3778.6 10.1B, 3789.6 10.5 Sg, 3772.7 9L, 3785.6 122B 
3779.7. 10.5Sg, 3789.7 10.8Ct, 052404 S Orionts— roe 
3782.5 10.0Pt, 3792.5 10.5 Cy, 3771.6 9.0B, 3785.6 9.4B, 
3782.6 11.0Cy, 3792.6 10.6 Kl, 3777.7 92M, 37926 9.6Ca, 
3783.6 10.4Hu, 3799.5 9.7B. 3778.6 89Ca, 3800.7 10.1B, 
3785.7 10.8 Ct, 3782.7 88Pt, 3803.5 10.2Ca 








VARIABLE STAR OBSERVATIONS, 
Est.Obs. 


Star J.D. 


053005a T Orionis— 
10.2 Nk, 
10.3 Nk, 
10.8 Nk, 
11.1 Nk, 
11.0 Nk, 


3704.1 
3709.1 
3727.2 
3737.1 
3754.1 
3771.6 
3777.7 
3779.5 
3779.7 
3782.6 


11.2 B, 
11.0M, 
10.4 Pt, 
10.9 B, 
10.6 Pt, 


of | 


J.D. 


3788.5 
3789.6 


3790.5 
3791.5 


3791.6 


3792.5 


3793.7 
3800.5 


3805.6 


3806.5 


053068 S CAMELOPARDALIS- 


3782.7 


053326 RR Tauri— 


3785.5 


053531 U AuriGAE— 


3782.7 
054319 SU 


3766.2 
3766.6 
3774.6 
3778.5 
3779.5 
3782.6 
3783.5 
3783.6 
3785.1 
054331 S ( 
3733.2 
054615c 
3789.7 


051620 R CoLUMBAE— 


3733.2 


054920 U Orionis— 


RU 


8.5 Pt. 
11.7 B. 
13.1 Pt, 


TAvuRI— 
9.6 Nk, 
9.5 Nk, 


9.5 Ie, 


9.6 Ch, 


9.5 le, 
9.2 Jd, 


9.6 Ch, 
9.4 Wi, 


9.5 B, 
9.6 Pt, 
ee gO 
9.6 Pt, 


9.4 Cd, 
9.2 Hu, 
9.3 Ch, 
‘(OLU MBAE— 


13.2 Bl. 


TAuRI— 


11.0 Br 
12.6 Bl. 


3785.6 


3788.5 


3788.6 


3789.6 


3789.7 


3790.5 
3791.5 
3792.5 
3793.5 
37946 
3796.6 
3798.5 


3799.6 


3800.5 
3805.6 


3806.5 


3788.6 
3787.7 
3789.5 
3789.7 


3789.7 


3792.6 


3792.6 


3794.7 


3786.6 
3789.5 


3775.6 


3709.1 8.0 Nk, 
3727.2 8.6 Nk, 
3761.6 9.3 Ly, 
3771.6 9.0B, 
3778.5 9.2 Ca, 
3782.7 9.6 Pt, 
3783.6 9.4Cy, 
3785.1 10.0 Ct, 
3786.6 9.7 Cy, 
054920b UW Ortonis— 
3766.8 9.0 Ie, 
3768.8 9.1Ie, 
3783.6 10.8 Cy, 
055353 Z AuRIGAE— 
3759.1 10.8 Ch, 
3766.2 10.6 Ch, 


3766.9 10.2 Wi, 
3774.6 


055686 R OcTANTIS— 
7.5 Bl, 
7.5 Bl, 


3733.2 
3747.0 


9.9 B, 


3782.7 
3789.6 
3799.6 


3753.1 


‘artable 


Star Observers 


2 


December 20, 1923 to January 
Est.Obs. Star J.D. 


Est.Obs 
050450 X AuRIGAE— 


20, 1924— 
J.D. 





185 


Continued. 
Est.Obs. 


10.4 Pt, 3734.6 10.0le, 37827 9.0Pt, 
11.0 B, 3749.5 96le, 3791.6 85Hu, 
10.5 Pt, 3776.6 8.6 B, 3799.6 9.2 B. 
a oe 0€0547 SS AuRIGAE- 
10.5 Pt. 3704.1 15.0 Nk, 3779.3 12.6L, 
113 Sg. 3709.1 14.8 Nk, 3779.5 [12.6 Pt, 
10.5 Pt. 3725.6 [13.3 le, 3779.6 13.2 B, 
104 Pt 3727.2 14.9Nk, 3780.6 [12.6 Sg, 
10.4 Pt 3727.7 [13.3 Ie, 3780.6 [13.4 B, 
: z 3734.6 [13.3 Ie, 3781.6 [13.0 Cd, 
3736.6 [13.3 Ie, 3781.6 [13.8 B, 
3737.2 11.1 Nk, 3782.6 [12.6 Pt, 
3738.6 10.9 Ie. 3784.1 [11.0 Ch, 
3752.1 [12.4Ch, 3785.1 [11.0 Ch, 
es 3754.5 [14.5 Wf, 3785.6 [13.3 B, 
13.0 B. 3756.1 [11.4Ch, 3787.7 [13.0 Kl, 
3759.1 [11.2Ch, 3788.5 [12.6 Pt, 
9.6 Pt 3762.7 [13.8 Lv, 3789.6 [13.9 B, 
9.9 B 3765.1 [11.2 Cl 3789.7 [13.3 Br, 
95B 3765.6 [13.0 Wf, 3789.7 [12.0 Ct, 
9.6 Br 3766.2 [11.4 Ch, 3790.5 [12.6 Pt, 
9.5 Pt 3766.9 148 Wf, 3791.5 [12.6 K], 
9.5 Pt 3767.2 [11.4Ch, 3791.5 [12.4 Pt, 
9.5 Pt 3768 2 [11.4Ch, 3792.5 [12.6 Pt, 
9.6 Pt 3769.1 [12.4Ch, 3792.5 [12.4 Kl, 
9.2 Hu 3770.1 [11.2 Ch, 3793.5 [12.6 Pt, 
9.4 Br 3771.1 [11.0Ch, 3793.8 [12.4M, 
9.5 Pt 3771.8 [12.4We, 3794.6 [12.4 Cy, 
9.5 B 3772.1 [11.0Ch, 3796.6 113.3 Br, 
9.5 Pt Sted Yis8 Ls, 3797.6 [12.4 K], 
9.6 Pt 3773.1 {11.0Ch, 3797.7 [13.3 Sg, 
9.6 Pt 3774.5 11.4Ch, 3798.5 [12.6 Pt, 
3774.6 113B 3799.6 [13.4 B, 
Wiat 1125, 3800.5 [12.6 Pt. 
3776.6 11.7 B, 3802.5 [11.8 KI], 
3778.4 12.2Cd, 3804.6 [11.8 K], 
3778.5 112.4 Pt, 3805.6 [12.4 Pt, 
3778.6 12.3 B, 3806.5 [10.8 Pt. 
. 061647 V AURIGAE 
aa 3789.5 11.0B. 
9.7 Cy, 001702 V Mownocerotis 
10.2 Ct. 3782.7 11.8 Pt. 
9.7 Br, 063303 R Monocerotis 
9.3 Ca. 3774.7, 11.8 B, 3789.6 11.7 B, 
10.2 KI, 3781.6 11.8B, 3795.7 11.7B. 
10.0 Sg. 3782.7 11.6 Pt. 
0€3558 S Lyncis 
One 44D 
10.6 C nape / 13.4 Pt. 
10.6 Cy 064030 X GEMINORI M 
3774.7 10.0B, 3793.8 10.9M, 
3781.7 10.9B, 3799.6 12.5 B. 
79B. 061707 W MoNnoceroTis 
9.7 Pt. 3775.7 94B, 3782.7 10.0 Pt. 
998, 3781.1 9.5 B, 
10.2 B. 065111 Y Mownocerotis 
3753.2 11.2Ch, 3785.6 9.5B, 
7.4Bi. 3767.2 10.7Ch, 3800.6 9.1B. 
3782.7 10.5 Pt, 
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VARIABLE STAR OBSERVATIONS, December 20, 1923 to January 20, 1924—Continued 
Est.Obs. 


Star J.D. 
065208 X Me 
3754.2 
3765.2 
065355 R Ly 
3766.6 
070109 V Ca 
3749.7 
3759.2 
070122a 
3727.7 
3743.6 
3763.6 
3766.6 
3767.8 


3782.2 


070122¢ T 
3475.4 
3781.6 
3782.2 
3782.7 
3783.6 

070310 R Ca 
3775.4 
3785.6 

071713 V 
3774.7 
3785.6 


072708 S CANIs 


Est.Obs. ‘J.D. 
YNOCEROTIS 
7.5Ch, 3786.7 
7.°Ch, 

NCIS 

12.6 Wf. 

Nis MiNorts 
9.3 Te, 3767.2 
9.6Ch, 3799.7 


R GEMINORUM 


7.6 le, 3782.7 
7.4 le, 3783.6 
76 Jd, 3783.6 
7.5 Wf, 3787.7 
7.6 Jd, 3792.6 
45 3D, 3793.8 
7.6 B, 3799.6 
7.5 B. 3799.8 
7.9 Bi. 

MINORUM 

12.3 le, 3782.2 
12.3 le, 3782.7 
12.6 B, 3787.7 
12.7 B. 3799.6 
GEMINORUM 

8.2 B, 3787.7 
8.0 B. 3793.8 
8.4 Bi, 3799 6 
7 » 


3799.8 
8.0 Ca, 

Nis MINorIS 
8.4B, 3800.6 
8.4 B, 


GEMINORUM 


9.0 B, 
9.9 B, 


3782.7 
3800.6 
Minoris 


3782.7. 11.0 Pt 3792.8 
Sf83:7 112.1Cy 3793.7 
3786.6 11.1Cy, 3799.6 
oy 112 Ce, 

72811 T Canis MiNoris 
37827 10.9 Pt. 

073173 S VOLANTIS 
3733.2 99BI, 3753.1 
3747.0 9.4Bl, 

073508 U Canis MINorIS 
3775.7 YAB, 3794.6 
3785.6 9.1B, 3800.6 
3791.8 9.0 Pt, 

073723 S GEMINORUM 
3783.6 13.8 B. 

074241 W Puppets 
3733.2 10.3 Bl 753.1 
3747.0 9.6 Bl, 

074323 T GEMINORUM 
3783.6 13.7 B. 

074922 U GEMINORUM 
3734.7 [13.3 le, 3774.5 
3743.7 [12.6le, 3774.7 
afoa.2 (314Ch, 3775.7 
3754.2 [11.4 Ch 3780.6 
3755.2 [123Ch, 3781.6 


/ 


ono 


a, 


10.0 Ch, 
12.2 Ca 


oO 60 


CO NINTIOONTN! 


— bo bo oO 


trom 


Oo 


10.6 Seg. 
102B 


et tt 


9.2 Bl. 


90 Hu, 
9.0B. 


9.0 BI 


Why ry who 


SID wt 


Star J.D. Est.Obs. J.D. 
3756.2 [11.4Ch, 3782.6 
3758.3 [11.4Ch. 3783.6 
3759.2 [11.4Ch, 3784.1 
3760.2 [11.4Ch, 3785.1 
3761.2 [11.4Ch, 3786.7 
3762.2 [11.4Ch, 3787.7 
3763.2 [12.3 Ch. 3788.5 
3764.2 [12.3.Ch, 3789.6 
3765.1 [12.3 Ch. 3789.7 
3765.6 13.4Wf, 3791.6 
3766.2 [12.3 Ch 3791.8 
3766.9 14.1 Wf, 3792.7 
3767.1 1123 Ch, 3792.9 
3768.1 [10.9Ch, 3793.5 
3769.1 [10.9Ch, 3793.8 
3770.1 [10.9 Ch. 3795.6 
3777.1 [10.9Ch, 3797.6 
37718 [13.3 Wf, 3798.5 
3772.1 |10.9Ch, 3799.6 
Si2¢ (izs 1, 3800.6 
3773.1 [10.9Ch, 3805.6 
3774.1 [10.1 Ch, 

081112 R Cancri 
3755.2 10.2Ch, 3785.1 
3764.2 99Ch, 3791.8 
3773.2, 9.6Ch. 3800.7 
081617 V Cancri 
3791.8 12.7 Pt. 
081633 T Lyncis 
3794.6 9.0 Hu. 
OS 2405 RT Hyprae 
3791.8 7.2 Pt. 
082476 R CHAMAELEONTIS 
3733.2 12.0 Bl, 3753.1 


083350 X UrsaAgr Magjoris 
3789.6 10.2 B, 3791.8 

084803 S Hyprar 
3758.2 11.4Ch, 


3795.7 


3791.8 13.0 Pt. 
085008 T Hyprar 

3758.3 7.4Ch, 37918 
085120 T Canert 

3766.2 8.2 Ch, 3791.8 


090024 S Pyxipis 


3790.8 9.9 Pt. 
090425 W Cancri 
3766.9 11.4W, 3795.7 
091868 RW CarRINAE 
3733.2 13.8 BI. 
002551 Y VELORUM 
335:2 136 Bi. 
09029062 R CARINAE 
3433.2 63 Bi, 3753.1 
3747.0 5.5 Bl, 
093014 X Hyprak 
3793.9 12.8 Pt. 
093934 R Lronis MiNnoris— 
37859 11.1Ct, 37018 
3789.9 10.5Ct, 3800.6 


Est.Obs. 


Ow 
) aU 


WN 
ORR 


ae 


ASSP 


Naw pWWWOL 
Pan ok’ ok Ga? ot 


aN 
moe DUO 


2 Uw" 


RWNNWNWNN Why 


OnE unbe 
SS oy ey 


12.4 Bl. 
9.9 B. 


12.6 B. 


8.8 Pt. 


sD iy 


10.4 Pt, 
10,7? Pt. 








VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 

094211 R Leronis 
3758.1 9.5 Ch, 
3772.2 9.7 Ch. 
3777.8 10.0M. 


3778.9 97Cy, 
3785.8 10.6 Ct. 
3786.7 10.2 Ca, 


094622 Y Hyprak 


3791.9 64 Pt. 


094953 Z VELORUM 


3733.2 2 9.4Bi, 
3747.0 95 BI, 


onsiea V_ LEonits- 


3766.9 13.3 Wf, 


100661 S CARINAE 


3/502. 5.9 Bl, 
3747.0 5.7 Bl, 
101058 Z CARINAE 
3733.2 11.4 Bl, 
101153? W VELORUM 
3733.2 9.2 Bl 
3747.0 94BI 


103212 U Hyprae 


3754.3 5.8 Kd, 


3762.3 


5. ; 
3771.4 5.3 Kd, 


103769 R UrsagE M 
3752.6 12.4 le, 
3766.9 12.3 W 
3783.5 12.1C 
3787.7. 12.2 KI, 

104620 V HypraAE 
3733.2 9.4 Bi, 
3753.1 9.6 Bl, 

104628 RS Hyprak 
3733.2 12.1 BI. 

111661 RS CENTAURI 
3733.2 8&8 BI, 
3747.0 9.1 Bl. 

114441 X CENTAURI 
3733.2 8.6 BI, 


115058 W CENTAURI 
3733.2 12.9 BI. 
120012 SU Vircinis 
3793.9 123 Pt. 


727418 R Corvi 
2999 7 a7 


3772./ 77 | 


122001 SS ViRGINIS 
3754.3 7.4Kd., 
3772.4 7.5 Kd, 


of 


LD. 


3789.9 
3789.9 
3791.8 
3796.8 
3800.6 


3753.1 


3791.9 


3773.4 
3778.5 


AJORIS 


3791.9 
3792.6 
3793.8 
3799.5 


3768.5 
3791.9 


122532 T CanuM VENATICORI 


IRGINIS 


9: 
YV 
Je0 wOL 
U ¢ 
k, & 4 


“4 
3 
of 
2 


3.9 10.9 Pt, 


“ENTAURI 

11.8 BI. 
Ursage Maygoris 
3766.9 10.0 Wf, 
3777.7 86M, 
3778.9 8.9Cy. 
3783.5 8.3 Cd, 


3794.8 


3792.7 
3793.7 
3793.9 
3799 6 


wu 


SuNNN 
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Continued. 


Est.Obs. 


123160 T Ursat MA Joris Continued 


3786.6 8.1 ¢ a, 3799, 6 

3792.6 7.2 Ca, 3799.6 
123307 R Vircinis 

3772.7 C2 i, 3793.9 

3789.9 75Ct. 3799.9 


123459 RS Ursarg MAyoris 
3766.9 10.9 Wf, 3786.5 
3768.5 10.1 Ch, 3793.9 
3778.9 11.5 Cy. 

123961 S Ursar Mayjoris 
3749.6 10.3Cg, 3790.6 
3769.9 90 WE. 3792.6 


3777.7 9.0 M, 3792.7 
3778.9 9.0Cy, 3793.9 
3783.4 a3 L. 3799.6 
3783.5 85Cd, 3799.6 


3/30.0 8.7 Ca, 3799.6 
124204 RU Vircinis 

3792.9 12.0 Pt. 
124606 U Vircinis 

3792.9 12.0 Pt. 
13128? U OctTANTIS 


3730.9 78BI, 3753.1 
3747.0 8.4 Bl, 

132422 R Hyprage 
3771.3 73Kd, 3792.9 
3773.3 7.4Kd, 


132706 S ViRGINIS 
3789.9 11.5Ct, 3792.9 
3790.9 11.0Cy, 3799.9 
1°3155 RV CENTAURI 
730.9 8.0BI, 3753.1 


3 
133273 T Ursage MINoris 
3 ( 


13.8 Wf 


; ) 
33623? T CENTAURI 
3771.3 6.2Kd, 3776.3 
3773.3 6.2Kd, 3778.3 
134440 R Canum VENATICORI 
3757.9 9.2 Ie, 3792.9 
3788.9 &.4 le, 3793.8 


3789.9 8.4 Ct, 
1225908 RR VirGINIS 
3792.9 12.1 Pt. 
140512 Z VirGinis 
3792.9 12.1 Pt. 
140959 R CENTAURI 
3730.9 6.0 BI, 3753.2 
37449 6.6 Bl 
141567 U Ursae MINoris 


3769.5 94Ch. 3792.9 
3777.7  9.0M, 

141954 S Bootis 
3770.0 9.7 Wf, 3792.9 


142539 V Booris 
3778.9 10.9Cy, 3793.8 
37929 8&8 Pt. 3799.8 
142584 R CAMELOPARDALIS 
3765.6 84We, 3792.9 
3783.6 8.2 Ca. 3799.6 


7. 5 Ly, 


7.9 Cd. 


» 


rt, 
Ca 


7.1 
= 


12.2 Cd, 
12.0 Pt 


2 00 60 60 60 
ee! py te 


eae 


Oe § 
w 


te ge Ow WN 


< 


x 


8.4 Bl 


6.1 Pt. 


11.3 Pt, 
10.9 Ca. 


8.7 Bl. 


6.0 Kd, 
6.0 Kd. 
M 


* oe « 
Ww 


6.7 Bl. 


8.6 Pt. 


8.3 Pt. 


11.0 M, 
11.0 Ca. 


8.6 Pt, 
8.8 Ca 
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VARIABLE STAR OBSERVATIONS, December 20, 1923 to January 20, 1924--Continued 


Est.Obs. 


o7 Pt. 


8.6 Pt. 


star J.D. Est.Obs. J.D. 

143227 R Bootis— 

3760.9 8.6Ie, 3792.9 
3788.9 10.4Ie, 3793.8 
3790.0 10.9Ct, 3799.8 

145971 S Apopis— 

3744.9 98BI, 3753.2 

151714 S SEerPentis— 
afre29 122 Pt. 

151731 S$ Coron AE BorEALIS- 
3790.0 7.4Ct, 3799.9 
3792.9 7.0 Pt, 

152714 RU Lisprae 
3792.9 10.8 Pt. 

152849 R NoRMAE 
3730.9 87Bl, 3744.9 

153378 S Ursae MInNoris 
3765.6 11.6 Wf, 3786.7 
3778.9 11.4Cy, 3792.8 
3780.6 11.3Sg, 3792.9 

154428 R CoronaE BorEALis— 
3696.0 6.4Nk, 3772.7 
3697.0 64Nk, 3774.5 
3726.5 5.8Ie, 3778.4 
3743.5 5.8Te, 3778.9 
3749.6 6.5Cg, 3788.9 
3754.3 6.2 Ie, 3790.0 
3754.55 6.2 Wf, 3790.9 
3756.4 63Kd, 3792.9 
3760.9 6.0Ie, 3792.9 
3762.4 6.3 Kd, 3793.9 
3766.5 63 Wf, 3794.9 
3768.5 63Ch, 37949 
3771.4 61Kd, 3799.9 
3772.4 6.4Kd, 

154615 R SerRPENTIS— 
3774.5 10.4Ch, 3799.9 
3792.9 8.7 Pt, 

154639 V CoronaAE BoreALts 
3766.6 8.2Wf, 3799.9 
3792.9 7.6 Pt, 

155018 RR Liprae 
3792.9 9.1 Pt. 

155823 RZ Scorpti 
3792.9 83 Pt. 

160118 R Hercutis— 

3774.5 11.2Ch, 3792.9 
3790.0 10.0 Ct, 

160210 U Srrpentis— 
3790.0 9.0 Ct, 3792.9 
2790.9 9.2Cy, 

160625a RU HercuLtis— 
3792.9 14.1 Pt. 

160625b SX HeErcutis 
3792.9 8&8 Pt. 

161138 W CoronaEt BoreALis— 
3766.8 12.0Wf, 3792.9 

161607 W OpHIucHI 
3792.9 10.1 Pt. 

162112 V OpuHIvucH! 

3792.9 8.7 Pt. 


J.D. 


3792.9 


3792.9 


Star J.D. Est.Obs. 
162119 U Hercutis— 
3788.9 11.4Te, 
3790.0 11.6 Ct, 
162807 SS Hercutis— 
3792.9 12.2 Pt. 
162815 T OpHiucHI— 
3793.9 12.0 Pt. 
163137 W HercuLtis— 
3774.5  8&8Ch, 
163266 R Draconis— 
3792.9 12.1 Pt, 


164715 S Hercutis— 


37939 112 Pt. 
164844 RS Scorpt- 

3730.9 10.7 BI, 
165030 RR Scorpi-— 

3730.9 8.9 BI. 


3793.8 


3744.9 


165202 SS OpuiucHi— 


3793.9 
165631 RV 
3793.9 9.6 Pt. 
171401 Z Opnutucnui 


8.3 Pt. 


HERCULIS 


3752.9 
3793.9 


3793.9 8.0 Pt. 
171723 RS Hercutis— 
3704.0 11.4Nk, 
3715.0 12.1 Nk, 
3730.9 12.6 Nk, 


172809 RU 


OPHIUCHI 


3744.9 
3744.9 
3744.9 
3793.9 


"3761.5 


3765.6 
3793.9 


"3779.5 


3793.9 11.3 Pt 
173543 RU Scorpu 
3730.9 8.9 Bl, 
174135 SV Scoret 
3730.9 9.9 Bl, 
174162 W PAvoNnis 
37309 11.6 Bl, 
175519 RY HercuLtis— 
3764.0 9.3 Ch, 
180531 T Hercutis 
3704.1 8.3 Nk, 
3725.5 9.1 Ie, 
3743.5 10.8 Ie, 
3754.5 12.0 Wi, 
180565 W Draconis 
3744.6 9.5 Lv, 
3767.6 9.6 Lv, 


180911 Nova OpuiucnHi #4— 


3766.5 


3793.9 13.4 Pt. 
181103 RY OpniucHi— 
3745.5 12.0 Lv, 
3754.5 12.3 Wf, 
181136 W Lyrar— 
3754.5 12.1 Wf, 


3765.6 


12.0 Wf, 


183308 X OpHuiucHI— 


3778.5 7.0 Pt. 
184205 R Scuti— 
3696.0 
3697.0 
3705.0 
3706.0 


5.7 N 
5.9 Nk, 
5.6 Nk, 
5.6 Nk 
3712.0 5.5 Nk 


3774.5 
3779.5 


3753.9 
3757.9 
3761.0 
3764.9 
3765.5 


Est.Obs. 


11.0 Pt. 


10.0 Pt. 
12.4 M. 


on 
Din 
OA, 
7 


9.1 Bl. 
9.9 Bl. 
12.2 Bl. 
10.4 Pt. 


12.3 Wf. 
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VARIABLE STAR OBSERVATIONS, December 20, 1923 to January 20, 1924—Continued. 





Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 
184205 R Scuti—Continued. 194048 RT Cyeni— 
3736.5 63Ie, 3771.9 5.9 Kd, 3761.1 11.7Ch, 3785.5 11.2B, 
3743.5 641e, 37785 5.5 Pt 3773.6 11.8Cd, 3786.5 11.0Cy, 
_ 3752.5 64le, 3778.5 11.7B, 3788.5 11.0 Pt, 
184300 Nova AQuiILaE #3— SeLo 158. 3795.6 9.9 Sg. 
3736.5 10.1Ie, 3761.0 10.7 Ch, 3782.0 10.5 Bi, 
3755.5 10.2Ie, 3778.5 10.0Pt. 194348 TU Cyen) 
185 137 S CoronaE AUSTRALIS— 3756.6 12.0 Lv, 3761.1 12.5 Ch. 
3745.0 12.0 BI. 194604 X AguiLaE— 
185437 (CPD 37° 8450)— 3754.5 12.1 Wf, 37815 99B. 
3746.9 10.5 Bl. 3756.6 12.2Lv, 3788.5 9.1 Pt. 
185537a R CoroNAE AUSTRALIS— 3765.6 11.7 Wi 
3745.0 12.1 Bl. 194632 x CyGn1 
185737 RT LyraE— 3097.0 5.5 Nk, 3755.9 5.1 Kd, 
3761.0 11.9 Ch. 3718.0 48Ks, 37583 5.0An, 
a R —- ~ 3719.9 48Ks, 3761.1 5.4Ch, 
3762.0 11.3 Ch. 3722.0 48Ks, 3762.3 5.0 An. 
190818 RX Sacitraru— 3723.9 48Ks, 37649 5.4Kd, 
3756.0 11.2 Ch. 3726.0 48Ks, 3765.7 6.11, 
190819a RW Sacitrarii- 3726.9 pe a ~— 5.5 ht 
3756.0 9.5 Ch. 3727.0 ONk, 3768.7 5.51, 
mittee 37279 47Ks, 37699 §5Ka, 
3753.6 13.8 Lv. 3728.9 47Ks, 3771.3 5.4An, 
9003 x Boers ‘ 3729.9 47Ks, 37719 5.6 Kd, 
3779.5 9.0 Pt. 3731.0 49Nk, 3775.2 5.6An, 
190933a RS LyraE— 3732.0 4.6Ks, 3777.2 5.7 An, 
3753.6 14.0 Lv. 3733.0 46Ks, 3777.9 5.7 Kd, 
190941 RU LyraE— 3733.9 4.7 Ks, 3778.5 5.5 Ca, 
3779.5 11.8 Pt. 3737.9 48Ks, 3779.2 5.7 An, 
— <q “4 Poet oi 3738.0 52Nk, 37795 59B, 
poe iw 3738.9 48Ks, 3781.2 5.5 An 
3762.0 11.2Ch, 3783.6 12.1 Hu rh cso |S cee.” 
3779 5 1 >> Pt bia as . 3739.0 5.1 Nk, 3781.4 9.6 Ca, 
sonia  CRanuemen 3741.9 48Ks, 3785.3 6.0 An, 
an sane 3744.9 49Ks 3785.6 6.4Ct 
3756.0 12.5 Ch. A748 Roe eka. 
191019 R-  SAGITTARII 5748.9 5.4 Ks, 3/30.9 of \a, 
3756.0 75C1 3751.4 5.2 Mp, 3786.5 6.6 Ya, 
pt aia 37529 5.1Kd, 3786.6 6.11, 
ones 2 ee 3752.9 5.2Ks, 37885 6.2 Pt, 
3750. 2 Bi. 3753.0 5.6Nk, 37925 6.1Ca, 
191350 TZ Cyexi— i 37539 S2Ks 37926 641. 
3765.7 11.1To, 3779.5 10.7 Pt. 3754.4 5.1 Mp, 3797.6 6.51. 
— A Tt 3754.9 51Kd, 3800.5 6.5 Ca, 
3779.5 9.9 Pt. 3755. 5.1 Mp. 3806.5 6.3 Pt. 
192928 Ce 4 CYGNI- 2790 C . 194929 RR SaGitraril 
3760.1 108Ch, 3779.5 11.0 Pt. 3730.9 6.5BI1, 3753.0 68BI. 
193311 RT AguiLaE— 3746.9 3 Bl 
afee.o 613.9 Pt. 195142 RU thers ITTARII- 
193449 R CyGni— 3730.9 94Bl, 3753.0 10.8 BI. 
3751.6 11.4Lv, 3769.5 11.7 Lv, 3746.9 10.3 Bl, 
3753.6 116Lv, 3778.5 12.5B, 195553 Nova Cyconr £3 
3754.5 11.7 Wi, 3779.5 12.2 Lv, 3709.1 11.4Nk, 3788.5 11.5 Pt. 
3761.1 11.9Ch, 3781.5 127 B, 3734.6 11.5 Te. 3790.5 11.5 Pt. 
3761.6 l18Lv, 3782.0 13.9 Bi, 3755.5 11.6]e, 3792.5 11.2 Pt, 
3762.5 11.7 Lv, 3785.5 12.7 B, 3761.1 11.2Ch, 37925 11.4Ca, 
3764.6 11.6 Lv, 3786.5 12.3 Lv, 3778.5 11.7B. 3798.5 11.3 Pt, 
3765.6 12.1 W f, 3788.5 12.5 Pt 3778.5 11.0Pt. 3806.5 11.3 Pt. 
3765.7 11.8 To, 3782.5 11.2 Pt, 
193509 RV AguILAE— 195849 Z Cyan 
3788.5 12.6 Pt. 3761.1 10.4Ch, 37745 10.9B, 
193972 T PAvonis- 3765.6 10.8 Wi, 3795.5 124B. 
3751.0 11.1Bl, 3753.1 12.4 BI. 3765.7. 10.8 To, 
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Est.Obs. 


195855 S TELEScoPI 


3751.0 
200212 SY 
3781.2 
200357 S ¢ 
3751.6 
3761.1 
3764.6 
3765.6 
3780.6 
200514 R ¢ 
3756.0 
2007 15a S 
3754.5 
3756.1 


laze Bi. 
AQUILAE 
re ks 
“YGNI 
i213 Ly, 
10.5 Ch, 
10.7 Lv, 
10.6 WE, 
10.0 Sg, 
APRICORNI 
11.2 Ch. 
\QUILAE 
9.4 We, 
9.5 Ch, 


200715b RW AQUILAE 


3788.5 
200747 R 
3730.9 
3746.9 
200812 RU 
3753.6 
3769.5 
200938 RS 
3760.1 
3778.5 
3780.5 
3780.7 
3786.1 
3786.5 
3788.5 
201008 R 


w 
N 
st 
_ 

tt 


207121 RI 
3757.9 
201139 RT 
3730.9 
3746.9 
201437a P 
3760 1 


201437b W 


3751.6 
3756.6 
3774.5 
3779.7 
3780.5 


8.9 Pt 


‘TELESCOPII 


95 Bi, 
9.2 BI. 
\OUILAE 
OF Ly. 
9.9 Lv, 
CYGNI 
Ch, 
a Ly; 
Oy, 
0 Seg, 
6 Ch, 
oCy, 
2 Pt 
JELPHINI 


11S ie, 


NSINNNNNN 


CAPRICORNI 
7.4Kd 
SAGITTARII 
7.0 Bl, 
7.1 Bi, 

CYGNI 
10.8 Ch. 

X CyYGNI 
9.7 Jd, 
11.0 Ly. 
10.6 B. 
10.4 Sg, 
hZ2Cy. 


201647 U Cyent 


3751.6 
3763.6 
3774.5 
3779.7 
3782.0 


9.6 Jd. 
9.6 Jd, 
8.8 B, 
9.9 Sg, 
10.2 Bi, 


9902240 U Microscori 


3731.0 
3746.9 
202817 Z | 
3753.6 
3769.6 


12.5 Bl. 
11.3 Bl, 
JELPHINI 
8.9 Lv, 
8.7 Lv, 


FD. 


3788.5 


3781.6 
3787.5 
3788.5 
3789.6 
3797.5 


3753.0 


3788.5 


3790.6 
3793.5 
3795.6 
3796.5 
3796.5 
3799.5 


3786.5 
3786.5 
3788.5 
3791.5 


3783.5 
3788.5 
3795.6 
3796.5 
3803.5 


3753.0 





December 20, 1923 to January 20, 1924—Continued. 


Est.Obs. 


10. Pt. 


9.7 B, 

10.2 Lv, 
9.4 Pt, 
9.6 Sg, 
05 xa. 


9.1 Wf, 


9.9 Pt. 


‘PinNr ND 


9.4 Ca, 
98 Pt, 
9.7 Sg, 


9.9 Ya, 


93Ca 


10.5 BI. 


8.5 B, 
9.0 Pt. 


star JD. 


Est.Obs. 


202946 SZ Cyan 


3778.5 
3782.6 
3788.5 
3790.5 


9.9 Pt, 
9.6 Pt, 
9.2 Pt, 
97 Ft, 


202954 ST Cyen1 


3771.5 
3781.6 


203226 V VULPECULAE 


3788.5 


03429 R Microscori 


3731.0 
3746.9 
203816 S 
3704.1 
3709.1 
3774.5 


11.2 B, 
10.9 B, 


8.7 Pt. 


11.2 BI, 
10.0 BI, 


DELPHINI 


10.0 Nk, 
9.9 Nk, 
11.3 B, 


203847 V Cyant 
37516 9.0Lyv. 
os 32.2 76 Ch, 
3765.6 8.6 WE, 
3767.1 8.6 Ch, 
3774.5 8.0B, 

03905 Y \QUARII 
3427.5. 12:0 Ie, 

204016 T DetrHini 
3704.1 9.6 Nk, 
3709.1 9.5 Nk, 
3736.5 98 le, 
3751.5 10.3 Te. 
3760.1 11.1 Ch. 
3761.5 11.2 Te, 

204102 V Agvaril 
3762.1 8.0 Ch, 

O4TOI W \OUARII 
3781.2 13.4L. 


04215 U Capricorni 
3731.0 13.0 BI. 

04405 VT AQUARII 
3756.1 10.6 Ch, 
3764.1 O5Ch, 

204846 RZ CycGni 
34516. 11.7 Ly, 
3765.6 11.9 Wf, 
3772.6 11.9 Lv, 


205017 X 


i 
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»TO501 
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DELPHINI 


13.8 Lv, 


V ULPECULAE 


80 Te, 
8.2 Ie, 
9.2 Te, 
9.0 Ly, 
9.7 Ch, 
98 Wi, 
CYGNI 
10.5 Te, 
9.6 le, 
9.7 le, 


“APRICORNI 


11.2 Bl, 
\OUARII 
11.0 Te, 


5.D. 


3792. 
3798 
3806. 


mun 


3783.6 
3788.5 


3753.0 


3788. 


3795. 


3783.5 
3786.1 
3799.5 
3803.5 


3765.5 


3766. 
3773 

3774.5 
3779.6 
3786.5 
3788.5 


5 
5 


3788.5 


io ) 
mvt 


3780.6 
3781. 
3788 


umwn~ 


3786.5 


3767.6 
3776.6 
3782.6 
3783.5 
3794.5 


3773.5 
3789.5 
3795.5 


3747.0 


yee re 
I4I9.9 


pens Pam ped be peed 
Oe en een ry 
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11.0 Hu, 
9.8 Pt. 


9.8 BL. 


11.6 Pt, 
11.9 B. 
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3766.7 
3768.7 
3780.7 
3781.6 
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3731.0 
3747.0 


3731.0 


3696.0 
3697.0 
3705.0 
3706.0 
3711.0 


213678 S C 
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3762.6 
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3761.2 
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210868 T C 


211614 X P 


?T 2030 S Mi 


12814 Y C 


14.1 Pt. 
EPHEI 
10.4 Ch, 
10.1 1, 
10.2 1, 
10.5 | 
9.9 Sg, 
EGASI 
9.6 B. 
9.6 Pt. 


8.6 Bl. 
8.2 BI, 


12.5 Bl. 


213244 W CyGni 

5.9 Nk, 
6.1 Nk, 
5.9 Nk, 
5.9 Nk, 
5.9 Nk. 
5.9 Nk. 
5.9 Nk, 


6.6 Kd. 


EPHEI 


90 Ch, 


9.0 Ly, 
CyYGNI 


8.6 Ch, 


CYGNI 


11.6 Nk, 
11.6 Nk, 
11.0 Nk, 
11.0 Nk, 
11.9 Nk, 


11.8 le, 


11.7 Nk, 
11.5 Nk, 


8.9 le, 


ROSCOPII 


\PRICORNI 


of I ‘ariable 


VARIABLE STAR OBSERVATIONS, 
Est.Obs. 


OU ULEI— 


3787.7 


3747.0 


57.0 
58.3 
69.9 
71.3 
3773.9 
3777. 9 

3781.2 


4 
+f 
4 

/ 
— 

/ 
pie 
+4 


3782.6 
3786.5 


3786. 5 
3786.5 
3786.5 
3786.5 
3786.5 
3786.5 
3786.5 
3786.5 
3786.6 
3787.5 
3788.5 
3788.5 
3789.5 
3789 5 
3789.5 


December 
Est.Obs. 


13.9 B. 


10.0 Pt, 
9.9 B, 
10.1 KI, 


10.3 Ca. 


9.5 Wt, 


8.4 Bl 


126 Bl. 


6.5 Kd, 
6.5 An, 


6.2 Kd 


6.4 An, 
6.1 Kd, 
5.9 Kd. 


6.3 An 
8.0 Pt. 
8.4B 

8.4 Pt 


iZOL, 
109 Bi 


10.9 Hu, 


10.1 L, 
105 To. 


99 Ch. 
95 Ch. 


10.1 B, 


9.5 Ch, 
99 Ca, 
10.2 Ya. 
$8 ( idl, 


9.8 le. 
& Ly. 


99 Cy. 


99 BR, 


09 ( “d. 
9.7 Lv, 


97 Lv, 
95 Pt. 


9.6 Ly, 


9.2 le. 


9.1 Gd, 
9.5 Cy, 


20, 1923 to 
Star J.D. 


213843 SS 


3756.6 
3758.2 
3760.1 
3761.1 
3761.4 
3761. 6 
3762.1 
3762 5 
3762.6 
3763.2 
3764.1 
3764.6 
3765.1 
3765.4 
3765.6 
3765.7 
3765.7 


3766.2 


37¢ 6.5 
3766.6 
37¢ 19.0 
3767.1 
3767 
3768 
3768 
3768 


hue thee RENO 


3769 
3769 
3770) 
3770 


3770 
aia 


3771 


— 
~ 
sn 


Cn de de Gs Ws 


mI N™NINNNN™N 


Star Observers 


January 


CYGNI 


11.8] 


11.6 ¢ 
10.5 ¢ 
10.4 le 
109 L 
10.0 C 
10.2 le 
10.5 L 
9.5 ( 
95( 
"oO # 
9.4 ( 
V6 le 
9 \ 
8.5.1, 


tintin 


99 To. 


9 6 ( 
10.2 \ 
10.0 ] 


9.7 
10.2 
10.0 


— 
— ~ 


ONT Why DB W tv be 


edb Salih. ule 
NEIAK 


_ 
— 
wm“ Ub 4% 


aw, 
11.7 Ch, 
*h, 
mn, 


v, 
h, 


Vf 


‘ 
9.8 Al, 


v, 
‘h, 
*h, 
vy, 
h 


J.D. Est.Obs. 
( Continued ) 

3789.5 9.2B, 
3789.6 9.0 Sg, 
3789.7 9.1 Br, 
3790.5 9.2 Pt, 
3790.6 9.0LYv. 
3701.5 8.7 Ya, 
3791.5 8.6 Cd, 
3791.5 8.6 le, 
37915 9.0 Wt, 
3791.5 9.0 Gd, 
3791.5 9.0 Pt. 
3791.5 9.0K], 
3792.5 88Co 
37925 8.6 le, 
3792.5 8.8 Pt. 
37925 90Cy. 
3792.5 9.0 Gd, 
37925 9.0K, 
3793.5 8.6 le, 
3793.5 8.9 Pt. 
3793.5 8.9 Gd 
3793.5 8.5 Ls 
3793.5 8.8 B 
3794.5 8.6C\ 
3794.5 8.7 Ya 
3794.5 8.8 Ca 
37945 84W 
3794.5 8.6 le 
3795.5 84B, 
3795.6 =8.6Se 
3796.5 8.2 Cy 
3796.5 8.3 Gd 
3796.5 8.5 le, 
3796.5 8.6 Ya 
3796.6 8.3 Br 
3795.5 8.3 ( rd 
3797.5 S85 le, 
3797.5 8.3 Ya 
3797.6 =8.1Ki 
3797.6 8.5 Cd 
3797.6 8.41, 
3798.5 8.9 Pt 
3799.5 8.6 le 
3799 5 8.7B 
3799.5 8&3 Ly 
3799.5 8.5 Gd 
3800.5 8.7 Gd 
3800.5 8.7 Te 
3800.5 8.6 Ly 
3800.5 8.9 Pt 
3800.5 B&8&Ca 
3800.6 &7B 
3802.5 9.1 le, 
38025 91Ya 
3802.5 9.2 Gd, 
3802.6 9.0 KI. 
3803.5 9.5 Ca, 
3804.6 10.1 KI, 
3806.5 11.0 Pt. 


3783 





20, 1924 
Est.Obs. 


6 


191 


Continued. 
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VARIABLE STAR OBSERVATIONS, December 20, 1923 to January 20, 1924—Continued. 


Star J.D. Est.Obs. 
214024 RR PrcGAsi— 
3782.6 13.9 Pt. 
214247 R Gruis- 
3731.0 8.5 BI, 
3747.0 93 BI, 
215605 Y PrcAsi— 
3744.6 12.0 Lv, 
3762.6 12.6 Lv, 
215717 U_Aguarii— 
3779.5 11.5 B, 
215934 RT Percasi 
3751.6 11.1 ka 
3764.6 11.1 Ly 
3779.6 11.2 B 
220133b RZ 3GASI 
3779.6 4B, 
3782.6 a3 Fi : 
220613 Y PEGAsI— 
3751.6 13.2 Lv, 
3764.6 11.9 Lv, 
220714 RS Percasi 
3744.6 11.1 Lv. 
3751.6 11.1 Lv, 
222439 S LACERTAE 
3726.6 10.1 le, 
3742.6 10.8 Lv, 
3743.6 10.3 le, 
3755.6 11.7 le, 
3761.7. 11.7 Lv, 


223841 R LACcERTAE 


3756.6 12.8 Ly 
3769.6 12.2 Lv 
3779.3 11L8L, 
225914 RW Pkecas! 


3779.6 

3781.6 10.2 

3782.6 97 P 
230110 R PrGAsi— 


wreo0 is.2 ie, 
3751.6 13.1 Ie, 
a7o.5 15.1 Ie, 


230759 V CASSIOPEIAE 


3776.5 8.1B. 


3782.6 8.2 Pt, 
3783.6 8.0Cy, 
3783.6 8.2Hu, 
3789.6 S&2B, 


Total Observations: 


The 


Honorary members 


copies upon request to the Secretary. 


Other members of the 


AAVSO reprints for 1923 have been distributed to the 
as well 


as to the principal observatories 
who are interested in this work. 


J.D. Est:Obs. Star J.D. Est.Obs. J.D. 
231425 W Prcasi— 
3761.2 8.0Ch. 3779.6 
3761.7 83Lv, 3783.6 
3753.1 9.1 BI. at7e2 83L, 
231508 S PrGAsi— 
3783.5 13.0B. 3779.6 11.0B, 3795.6 
3782.6 11.2 Pt, 
=O0 £ . 232848 Z ANDROMEDAE— 
3788.5 11.9 Pt. 3758.2 9.8Ch, 3782.6 
3782.6 11.0 Pt, 233335 ST ANDROMEDAE— 
3795.6 11.0 B. 3709.0 9.0Nk. 3783.6 
3758.2 8.5 Ch, 3785.1 
ee ni 37797 =—8.7 Sg, 3794.7 
3795.5 8.2 B. 3780.6 9.0B, 3795.6 
3782.6 8.5 Pt, 
3782.6 10.0 Pt. 223815 R Aqguaru— 
3760.1 91Ch. 3788.6 
3778.5 9.0Lv, 3789.5 
3764.6 11.8 Lv, 3779.3. 91An, 3790.5 
3782.6 12.2 Pt. 3781.4 9.0Ca, 3793.5 
3786.1 9.0Ch, 3799.5 
37793 4251. 3786.5 8.9 Cd, 
3779.5 12.6 Lv, eee 
37826 124Pt, 233956 Z CAssiopEIAE— 
3782.6 12.9 le, 3756.6 13.7Lv, 3779.6 
3783.5 12.6 B 235053 RR CAssiopEIAE— 
7986 10.511 3746.5 11.3]e, 3783.5 
IIH ) -* 7 2.( » 
3797.6 98Ya 3761.6 12.0le, 3783.6 
235209 V Ceti— 
3731.0 11.5 Bl, 3753.1 
3795.5 9A4B, 3747.0 12.0 Bl, 
3799.7 = 9.658- 335350 R CassiorEIAE— 
3743.7. 9.2Lo, 3789.6 
sree 3762.6 94Lv, 3792.6 
oe 3776.5 828, 3794.5 
ae tees. 3779.6 &8Ly, 3797.6 
3783.6 8.6Cy, 
3793.7 8.5 Sg, 235525, Z PEGASI- : - 
37045 84Cy. 3709.0 12.3. Nk, 3782.6 
3797.5 8&4Ya, 235939 SV ANDROMEDAE— 
3799.6 8.1Ca. 3756.6 13.5Lv, 3783.6 
3762.6 13.6 Ly, 
1637; Stars Observed: 303; Observers: 


Active, 
, and astronomers 


Est.Obs. 


13.9 B 


35. 


Life and 


Association may secure 


The Telescope Committee has several three-inch telescopes for loan to deserv- 
ing members who will agree to keep them in reasonable use for variable star ob 
serving and defray cost of transportation. 


The 
Ancarani “An” 


“Dl. 


Barringer ‘Bi’, 


following observers contributed to this report: 


, Baldwin Jouton “B”, 


Me SsTSs,. 


Allen * AF’, 
Braid-White “Bw’ 
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Brocchi “Br”, Carr “Ca”, Chandler “Cd”, Chandra “Ch”, Christie “Ct”, Cilley 
‘Cy”, Miss Clough “Cg”, Gaebler “Bb”, Godfrey “Gd”, Hunter “Hu”, Iedema 
“Te”, Ingis “I”, Jordan “Jd”, Kanda “Kd”, Kasai “Ks”, Kleis “KI”, Lacchini 
“L”, Leavenworth “Lv”, Miss Loy “Lo”, Mrs. Lytle “Ly”, McAteer “M”, Mc- 
Pherson “Mp”, Miyajima “My”, Nakamura “Nk”, Peltier “Pt”, Skaggs “Sg”, 
Townley “To”, Waterfield “Wf”, and Yalden “Ya” 


Howarp O. Eaton, Recording Sescretary 





COMMUNICATIONS. 


The Date of Easter.—TI noticed a peculiarity in the calendar of 1923 
some months ago, and I am yielding to the temptation to bring it to your atten- 
tion. It is a little sidelight on the complications of our calendar, and possibly 
you may think it would interest some reader of PopULAR ASTRONOMY. 
ally it bears testimony to the reliability of Gauss 


Incident- 


For one reason or another the great majority of us are inclined to be conserv- 
ative. The disposition to let well enough alone makes it difficult to change any 
well established custom or institution. Those who advocate a revision of our 
calendar find it difficult to overcome the prevailing inertia. We are fully con 
scious that it is often rather difficult to tell on what day of the week some par- 
ticular date in the future will fall. Ordinarily if this knowledge is of immediate 
concern we can consult a printed calendar; otherwise we are usually compelled 
to take a philosophical view of the situation and, accepting the inevitable. decide 
we don’t care to know. Oh, sometimes we are able to solve our problem by the 
aid of that old rule that, in any vear, the fourth day of the fourth month, the sixth 
day of the six month, the eighth day of the eighth month, the tenth day of the 
tenth month, and the twelfth day of the twelfth month, all fall on the same day 
of the week 

Coupling the church calendar and the civil has added to the complications. 
Thanks to the abundance of almanacs and prayer books we can ordinarily deter- 
mine easily on what day of the month Easter will occur. If, however. we were 
deprived of these slightly appreciated aids the most of us, when we want to know 
the date of Easter, would be obliged to wait for the vernal equinox and the 
full moon to come round. All questions relating to past dates would be hopeless. 

It was a very simple rule that the church adopted for fixing the date of 
Easter. But only the astronomer knows how difficult it is to determine, some 
time in advance, on what date the first Sunday after the first full moon after 
the vernal equinox will fall. One long-trusted rule of the astronomer failed last 
vear. The rule referred to is given in Chambers’ Handbook of 


Desc iptive 
Astronomy. It runs as follows: 


I. Add 1 to the given year. 


II. Take the quotient of the given year, divided by 4, neglecting the re 


mainder. 
III. Take 16 from the centurial figure of the given year, if it can be done. 
[V. Take the result of III, divided by 4, neglecting the remainder. 
V. From the sum of J, II and IV, subtract III 
VI. Find the remainder of V divided by 7. 


VII. Subtract VI from 7; this is the number of the Dominical Letter. 


VIII. Divide I by 19; the remainder (or 19 if there is 
Golden Number 


no remainder.) is the 
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IX. From the centurial figures of the year subtract 17, divide by 25, and 
keep the quotient. 

X. Subtract IX and 15 from the centurial figures, divide by 3 and keep the 
quotient. 

XI. To VIII add ten times the next less number, divide by 30, and keep the 
remainder 

XII. To XI add X and IV and take away III, throwing out the thirties, if 
any. If this gives you 24, change it into 25. If 25, change it into 2¢ 
whenever the Golden Number exceeds 11. If 0, change it into 30 
Phus we get the Iepact. 

When the pact 1 Where the pact is 
23 or less greater than 23. 

NUT. Subtract XII from 45. XIII.) Subtract NIT from 75. 

XIV. Subtract the Epact from 27, XIV Subtract the Epact from 57, 
divide by 7, and keep the divide by 7, and keep the 
remainder remainder. 

NV. To XIll add VII (and 7 besides, if XIV be greater than VIT) and sub 
tract XIV. The result is the day of March, or, if more than 31, 
subtract 31, and the result is the day of April on which Easter day 
falls 

\ccording to this rule Easter in 1923 should have been observed on April 8. 

The rule given by Gauss made April 1 the date of Easter. Gauss’ rule fol 

lows: 

I, Divide the century number of the given year by 4. Save the remainder 

If. Divide the century number of the given year by 7. Save the remaindet 

II. Divide the year number by 4. Save the remainder 

IV. Divide the year number by 7. Save the remaindet 

V. Divide the year number by 19. Save the remainder 

VI. Add 5 times I to IT. 

Vil \dd 8 times the century number of the year to 13. Divide this sum by 
25. Save the remainder 

VIIl. Subtract | from the century number of the year. Divide the result by 4. 
Keep | 1ent 

IX. Add 8 times the century number of the year to 13 and from the result 
deduct VII Divide by 25 Keep thy quotient 

X. Add the century number to 15. Deduct VIII and IX 

XI. Add X to 19 times V. Divide by 30. Save the remainder. 

XW. Add 5 times HI, 3 times 1V, VI, the number 2, and XI. Divide by 7 
Save the remainder 

XI. Subtract NII from XI and add 28. This gives the day of March on 
which [aster falls. 

XIV. If Easter falls in April. subtract XII from XI and diminish the result 
by 3. This gives the day of April on which Easter falls. 

Phe year 1923 was unique in that Easter was observed on the day on which 
the moon was full. The rule adopted by the church provides that “If the Paschal 
moon falls on a Sunday then the next Sunday is Easter Day.” But in 1923 the 
“Paschal moon” fell March 31. Therefore Gauss’ rule gave the correct dat 


In the vear 1818 the date vas March 22, and the determination of the 


+ 


correct date gave rise to con 





> controversy. 


I have written this out at great length in order to present all the 


lata. What 











wlica } 
rested me was the fact that d ¢ 1 ( 
vy he would have missed th at 
\laryville, Tennessee, Jan. 31, 1924 
Occultation of Aldebaran. — y 
nomenon noticed during the occultation « \lde 
with a field-glass, mag. =8, I noticed the I 
pecare l lL estimate that the n \ 
on. As the star approached thi O1 the | 
location, it seems possible that cliff 
moon passed in front of the star just bef 
0 the moon's peed at 3350 ft pe d 
figures out to be 168 ft. high 
200 Arlington Road, Kew Gardens, N 
The Perseids;— August, 1923. 
nights of August 10, 11, 13 and 15 were ant 
Watches were made during this time 
vals of rest; it was found necessary 
t long watch and that the esult I 
On the 10th there were very few Per 
lith they were mors active t il S 
nute at la. and at 2 a. n 0 
lor t whole sky there was estimate ( 
re es t n the past yea N y« 
ing close to the Perseids, leay green dag 
slowly drifted eastwar« The refle 1 
Phe 12th was con ple ely over al 
on that date, except that it was t 1 th 
ifter 3:00 1 f the 11tl On t 131 ‘ 
r 40 an hoi On the 15th there w i 
( very bright one Nu Ow 
ng a white trail lasting 15 s¢ } 
little bi entel lighting up lik« ( 
made a fine reflection over thi 
Ithough as he past there w ul 
stars from Aries and from a point nea PI 
WaS a oticeable carcity of Pe w 
tailed report follow 
\ueust 11,1923 12.0 $4 
\ugust 13.1923 13.5 4¢ 
\ugust 15,1923 12.0 $8 
N BERS 
5 4 3 l ] 
\ug. 10 l 
11 ] : 4 29 
13 ] is 6] 
15 ] ] ] } . 
Fotals 1 1 1 ( 6 zi 353i 
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NUMBERS BY COLORS. 


ted Yellow Blu White Potals Trails } 
\ug. 10 2 1 15 18 2 
11 49 2 84 135 23 
13 23 2 46 71 13 
15 17 25 42 16 
Fotals 91 3 2 170) 266 54 
Observations made at Ogunquit, Main RM. Dowt 


East Lansing, Mich. 





GENERAL NOTES 


Alexander Vyssotsky, formerly assistant in the Pulkowa Observatory 


has become a member of the staff of the Leander McCormick Observatory, Uni 





versity of Virginia 





Dr. Robert Schram, of Vienna, died on December 23, 1923. at the age of 
74. Dr. Schram has made a number of important contributions to the theory 
of eclipses, and assisted in the preparation of Oppolzer’s great work, the “Canon 
der Finsternisse” for which acknowledgement is made in the preface. He was 
a member of a number of scientific societies, including charter membership in 
the American Metrological Society of New York. 





Dr. Margaretta Palmer, Research Assistant at Yale University Obsery 


atory, died suddenly on January 30. Miss Palmer was graduated from Vassar 
College in 1887; she received the degree Ph.D. in the Department of Mathe 
matics of Yale University in 1894. For many years she was computer at the 


Yale Observatory, becoming Research Assistant in 1912. She was in charge of 
the Yale Index, the compilation of which was largely her own work. This 
| : 

Index is a record of all the observations of positions of stars north of —23° made 

] 
prior to 1900. She is the author of the determination of the definitive orbits of 


] t 


three early comets, and of several articles published in astronomical journals. 


Dr. Albert O. Howe, whose genial presence was enjoyed by all who met 
him at Camp Wrigley during the interval of preparation for the eclipse of Sep- 
tember 10, 1923, died in Chicago on January 2. His interest in astronomy was 


aroused only in the last few years, but was very genuine. 


Julian Day Calendar for 1924.— Mr. J. H. Skaggs of Oakland, 
California, is distributing to observatories and astronomers a convenient calen- 
dar card, which gives the Julian date for each day of the year 1924. Any one who 
desires one or more copies of this card may have them by writing to Mr. Skaggs, 
at 830-832 Athens Avenue, Oakland. He says: “These are absolutely free and 
not strings to the offer. I even pay postage. This is not an advertising scheme 


of any sort, but just my humble donation to Science.” 
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Occultation of Aldebaran, February 13, 1924. 


bserved under good conditions ; 
a 3-inch telescope. 
the standard clock. 


Immersion 


\\ ashburn 


Occultation of Aldebaran, February 13. Phe o 
: P, 


erved with clear sky at Northfield by 


the small area on the moon's bright lin 
\ll at once, and with no more warning 
f light, scintillating like a diamone 
iz” se” 29% a. m. 

The conditions under which this 
that it has been my good fortune to e1 


Seagrave Observatory, N« 


rth Scituz 


mmersio1 


otes 199 


Phe occultation was 


wit 1 prisi binocular and em rsion 
\ sed, with immediate comparison 
¢ \ 1 n | ( 

i7” 10" 2725 

7 $4 95 


STEBBIN 


1 kath ane 





erved with the 5-inch finder, using a stop-wat pared 
mean time clock. Wilson observed wi the 16 ( 
me on a chronograph. The immersi \ nt oO 
hat it was difficult even to press anh ¢ 
large fraction of a second. The emerst 1 a little valley on the limb 
f the moon and was seen on the in 1 t ed lo Wilson it appeared 
at the star did not gain its full light il eptible fraction f Sec 
nd The reduced times of the obse atic p follow 
Cent St lard 
Immersion | 
i” G7" 2538 11" 49" 0485 Wilso 
11 07 24.7 11 49 03.6 atl 
Occultation of a Tauri, Feb. 14, 1924. Phe evening of February 
13 was calm and cold, and early promise was given of ideal ditions for obser 
yr the occultation. By sunset, the 1 1 V lie was less thar day and a 
half past first quarter, was already cl t ri and it was apparent to thi 
st casual observer that an tion must ( \t 10" 30™ p the 
tar was so close to the moon that the ed ¢ id dithculty in detecting it 
through the ol; re Preparatio St obset tiie 1 re nmenced a 11 45 
. n The sky was still clear although a ns | ung low in the 
north \t this time the thermometet ( ( \t t telescope 
was set on the star and the clock started 1) iti W ommenced at 
2” 20" 42. mi The position of the d lit yf on could be roughly t 
mated and closer and closer came. the S nly the t pomt ot light 
anished. Immersion occurred at 12" 28" 27° a 
\ visit to the lower story of the bse I \\ now made where ramped 
limbs were stretched and warm drink in ocolate cookies partake f. Ob 
servations for emersion were begun at 12" 45 1 ind close attention paid to 


wl ( e star Was expected to reappear. 
il vhet disappeared the tiny peck 
pped into CW Emersion occurred at 
Itation was served were the best 

f e time 
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Occultations in Taurus, February 13, 1924.— The following observ- 
ations were made by A. C. Schock and James Stokley, Jr., with the eight-inch 
equatorial at Central High School, Philadelphia. 


Washington Mean 


Star Times Observer Remarks 
' m Ss 
g 7 21 45.30 Sy Immersion 
8 35 43.40 Sy Emersion (Note A) 
r 3. 7 SS (Se.ue Sk Immersion 
8 24 13.82 Sy Emersion (Note A) 
264 B 8 46 59.10 Sy Immersion 
42 3.55 Sk Emersion 
275 B 1) 51 12.87 Sy Immersion 
Emersion (Note B’ 
a 2 22 82 Sk Immersion 
2 2 5.4 Sy x (Note C) 


Emersion (Note D) 
Note A—Accuracy of times of emersion doubtful because of faintness of stars. 
Note B—Star too faint to observe emersion. 
Note C—Independent observation with stop-watch. 
Note D—Moon too low to permit observation of emersion. 


JAMES STOKLEY, JR. 


Central High School, February 20, 1924. 





The Variable Star Z Andromedae, 232848. — [In the Harvard 
College Observatory Bulletin 797 is given a light curve of this variable star pre- 
pared by Prof. Issei Yamamoto, representing its variations since 1911. This 
shows that the behavior of the star was more remarkable during this period than 
formerly. Three bright maxima, with magnitudes between 8.3 and 8.5, occurred 
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Light curve Z Andromedae 1911-1923. Ordinates are photographic 
magnitudes, abscissas are years and Julian days. 


at intervals of eighteen months, beginning with November 1914. These maxima 
were followed by three oscillations which attained magnitude 9.2 at intervals of 
eighteen months to two years 

From several visual observations made by members of the Variable Star 
Association and by himself Professor Yamamoto concludes that the color index 
of Z Andromedae is —0.2. 





Peculiar Class A Star.— The proper motion of C.D. —26°16876, for 
which the position for 1900 is 23" 56™".7, —26° 21’, was announced by Ristenpart 
in Astronomische Nachrichten 4245, and has later been confirmed by Porter 
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(Ci 18) and in the Albany Zone Catalogue. Meridian observations at six differ- 
ent epochs are now available from the following catalogues: WaZ 23428, AW 
18225, A.G.C. 32380, Cord A 15953, AlbZ 8249, and Ci 4 

The proper motion derived in the Albany Zone Catalogue is —0”.139 +0” .0123 
in right ascension and —0”.339 +0”.0130 in declination, yielding a total 
motion of 0”.336. 

The visual magnitude of the star is 8.6 and its spectrum is classified as A2 
in the Henry Draper Catalogue. If it is a star with normal absolute magnitude 
for Class A2, the parallax would be of the order of 0”.003 and the tangential 
motion would be about 580 kilometers a second. It seems, therefore, that we 
have here another example of a peculiar A star, since it must be either of low 
luminosity 01.0f excessive linear speed. 


proper 


An examination of some forty photographs, taken throughout the interval 
from 1889 to 1913, yields no evidence of variability for this star. CW. J. £3 


Harvard College Observatory Bulletin 796. 





New Variable Stars near N.G.C. 6397.— On photographs made 
during the last two years with the Bruce telescope at Arequipa, Professor Bailey 
has discovered the following variables: 


Harvard Maximum Minimum Probable 
Variable R.A. 1923 Dec. 1923 Magnitude Magnitude Period 
h m , d 
3705 17 28.6 52 6 14.0 16.5 255 
3706 17 30.3 52 30 13.5 16.7 170 
3707 lf 3o:2 53 56 13.0 iy .3 320 
3708 17 39.5 —53 49 12.0 15.0 220 
No. 3705 is one component of a close double star. The companion is of about 
magnitude 16.5, and is probably the object seen when the variable is at minimum. 


The period may be one-half the value given in the last column. 


Harvard College Observatory Bulletin 796. 





Résumé of Sun Spot Observations at Mount Holyoke College, 1923. 
No. of Equator So.of Equator Av. No. 


No.of No.of Av. No.of Av. atone New 
Month Obs. Groups Lat. Groups Lat. Obs. Groups 
Jan. 14 2 +. 5 0 0.14 2 
Feb. 16 1 11 0 0.06 1 
Mar. 14 0 0 0.00 0 
Apr. 18 1 6 1 4 0.44 2 
May 17 1 10 l 10 0.35 z 
June 7 1 12 1 4 0.43 1 
Sept 2 0 2 26 2.00 2 
Oct. 18 1 6 4 16 Be 4 
Nov. 18 1 32 2 22 0.67 F 
Dec 18 1 35 () 0.22 1 
1923 1911 1912 1913 
No. of days on which observations were made 142 141 158 147 
Total number of new groups 17 20 11 7 
Average number of groups at one observation 0.42 0.52 0.22 0.13 
Average latitude of groups north of equator +15°.1 +3°.7 +15°.5 +17°3 
Average latitude of groups south of equator 14°.8 —9°7 -8°.5 —16°.0 
Number of days without spots 91 74 125 132 


Observation on 20 days during the spring were made by Doris Van de Bogart 
of Hudson, N. Y., Mount Holyoke 1923. A compilation by Miss Van de Bogart 
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of the data regarding sun spots observed here during 20 years past furnished the 
above figures for the years near the last sun spot minimum. 
Avice H. FARNSWorTH. 
John Payson Williston Observatory, 
South Hadley, Mass.. Jan. 8, 1924 





The Shadow Bands at the Australian Eclipse.— In the Nov.-Dec., 
1923, number of the Journal of the Royal Astronomical Society of Canada is 
given an interesting description of observations of the “shadow bands” by Jean 
L. Chant at the total eclipse of the sun September 22, 1922, at Wallal, Australia. 
The following extracts will interest our readers. 

“Suddenly, and before I had expected it, the shimmering, elusive, wave-like 
shadows began to sweep over me and the sheet. | grasped the rod and moved it 
back and forth until it was parallel to the crests of the waves as they moved 
forward. At the same time I began counting seconds—‘one-and, two-and, three- 


] 


and, ete.—and | continued counting up to 150 before totality was announced. 


I think perhaps | counted a little too rapidly and, allowing for that, I judge that 


the bands began approximately 2'4 minutes before totality They continued te 


id then they were 


move over me for only a short time, perhaps ten seconds, a 
gone! They were faint, thrilling, ghost-like, but definite enough for me to be 
sure that | had seen the shadow bands. . . . . . . “I took my position at the 
second sheet to watch for the shadow-bands again. They began at 15 seconds 


after totality and to my surprise they seemed to come from the opposite direc 


tion. They were even fainter than at the beginning and lasted perhaps five sec 
onds. I moved the second rod until | judged it was parallel to the crest of the 
Waves. 

“At the beginning of totality the bands came from west to east, moving in 
the same direction as did the moon’s shadow as it swept across the earth; at the 
end they moved in the opposite direction, or so it seemed to me.” 

In a note concerning these observations Professor C. A. Chant concludes, 


with some uncertainty, that the direction of the line of the crests of the shadow 


bands was at right angles to the direction of advance of the shadow cone and 
tangent to it. The bands were seen 2'4 minutes before totality, and as the cone 
moved forward with a speed of 25 miles per minute it would appear that the air 
producing the effect was about 56 miles in front of the cone. Professor Chant 


thinks it almost certain that the bands are caused by the light from the slendet 
crescent of the sun shining through layers of air of continually changing density 
From the fact that the bands lasted only a few seconds after totality he con 
cludes that the atmosphere became quiescent at a shorter distance behind the 
shadow cone than it was in front of it. 


A New Book on Variable Stars. \ very interesting beok on the 
subject of variable stars appeared in Germany this spring entitled “Einfthrung 
in das Studium der Veranderlichen Sterne” by Dr. Karl Schiller, head assistant 
in the Observatory of the University of Leipzig. It is a well-gotten-up volume 
of 370 pages with illustrations and supplementary tables, and comes from the 
press of Johann Ambrosius Barth, of Leipzig. 

Dr. Schiller, in his introductory remarks, calls attention to the fact there is 
no comprehensive and brief treatment in German of his subject, adapted to those 


who are intending to specialize in it. He refers to the monumental work of 














General \ otes 203 


Hagen, and states that while it gives an exhaustive historical treatment of the 





introductory phases of the study of varia stars, it does not include some of the 
later methods of investigation based on certain astrophysical principles which 
have enabled students to make such great strides forward during the past two 
decades, notably through the use of the photo-electric call. He desires to fill 
in this gap. In order to do it, he plans to explain the astrophysical methods of 
making observations, but to treat each subject according to its latest develop 
ments, and describe methods of investigation only so far as they apply to the 
subject of variable stars. Accordingly, he groups his material under the fol 
lowing headings: Astrophysical Principles, Practical Photometry, Treatment of 
Variable Stars, Theories of Light Variation, Theory of Eclipsing Variables, 


Statistical Studies. 











In general criticism of the book, it: may said that the treatment is clear 
and logical. Each sub topic is introduced by somewhat philosophical state 
ment of the problem to be attacked, together with the difficulties which stand 
n the way of solving it. It seems to be carefully prepared. the explanations ar 
well written, and references in foot notes are made to every investigation quoted 
in the text, so that the student can thus gai dy access to the literature of 
the subject. It may be added that the Germa Is @asy t read, a most decided 
advantage nowadays The book thus promises to be a very useful volume, and 
the reviewer recommends it without reservation The brief summary of the 
contents which now follows will give an idea of the ground covered, and show 
its value as a general survey of the subject 

lhe first section begins with a chapter on the classification of riable stars 
iccording to their light curves, whi followed 1 ne on the prin if 
photometry including Pogson’s rule and the Purkinje phenomenor he third 
chapter is devoted to the principles of spectrun lysis and the various classi- 
fications of stellar spectra, including those f Secchi, Vogel, Canno1 Maury 
and Lockyer, ending with the Lockyer-Hertzsprung-Russell theory and the dis- 
tinction between giant and dwarf star It is ry convenient to have a detailed 
iccount of Miss Maury’s classification t ha ‘ ise the significant of het 
divisions a,b,c has greatly increased be e of their connection with the sepa 
ration of the stars into giants and dwarfs. Likewise in the ise of Lockyer’s 
grouping of the stars, which was originally published in a rather inaccessibl 
place, it is very suggestive to have his table with the ending and descending 
branches of the temperature curve given with his examples of each clas Phere 
is also a very useful table giving the cross relation f the four classifications. 
The author makes no mention of the work of Curtiss nnecting the N-type stars 
through the R-type with the solar stars. The pter ends with an explanation 
if Doppler’s principle. 

\ chapter on the colors of stars follows, whi ncludes color scale, with 
a very good table showing the relations of t scal f different investig 





It treats of color index, effective wave-length, effective temperature, and ends 


with a table showing the relations tweet ectral type (Cannon), color 
(Osthoff), color index (Go6tt.-Pot _ effective wa envt] Lindblad). mini 


mum wave-length (Lindblad), effective temper 


The second section of the book is devoted to the principles underlying pho 


tometry, beginning with the description of the eye and giving Young’s theory of 





vision. Next are found the various methods of making visual comparisons with 
the unaided eye, including those of Herschel (whom the author erroneously calls 


John instead of William), Argelander, Pogson and Pickering. Rules and pre 
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cautions for observing are given here. There is also a paragraph advising that 
a student should test his eyes quite thoroughly before taking up the observation 
of variable stars, and a convenient table of stars which can be used for this pur- 
pose is taken from Hagen’s work. 

The following chapter entitled “Visual Photometry” contains a description 
of the most important polarizing instruments, and the wedge photometer. Pho- 
tographic methods are discussed in the next chapter quite exhaustively, both 
that of measuring the diameter of the image, and that of measuring the intensity 
of an extrafocal image. There is an extended account of the photo-electric cell, 
with a cut of the instrument at Neu Babelsberg and an example of the method 
of making the measurements and reducing them. Several pages are devoted to 
a comparison of the different methods and the physiological sources of error 
are discussed. A chapter is added on the important subject of atmospheric ab- 
sorption, treated both theoretically and practically, with rules for the observer. 

The third section of the book takes up variable stars proper, and treats of 
such familiar topics as nomenclature, catalogs, charts, Julian Day, equation of 
light, light scales of different sorts computed from observations of the variables, 
the determination of the elements of variation from the light curve, ending with 
the application of Fourier’s series, and its use by Turner in connection with long 
period variables 

The interesting subject of theories occupies the fourth section of the book, 
beginning naturally with a discussion of new stars, and followed by those of the 
Mira-type and the Cepheids. The method of procedure is practically the same 
for all three. The light curve is considered first. This is followed by a discus- 
sion of color, spectral type, changes in the spectrum, either in the type or in the 
displacement of the lines and any other evidence connected with the variation of 
the star. This is followed by a presentation of the various theories advanced to 
account for the light changes. All of these points are treated with care and 
thoroughness. 

The fifth section is confined to the eclipsing variable. The author gives first 
a statement of the theory involved in an eclipsing pair with the different com- 
binations possible. He next gives a brief history of the treatment of the prob- 
lem, and follows this with the method of Russell and Shapley, which is presented 
in very great detail with an example. 


The last section of the book is devoted to various statistical studies, all 
valuable and suggestive. ; 


In comparing this volume with the American one on the same subject and 
bearing the same title, it may be said that it is evidently intended for those who 
have already begun their work on variable stars and are more advanced both 
in their astronomical and general scientific training, especially along the lines of 
Physics and Mathematics. Besides, in the seven years which have elapsed since 
the appearance of the first volume, there has been a great increase of knowledge 
on the subject, both in practice, owing to a more extended use of the photo- 
electric cell, and in theory, due to an inevitable increase of knowledge in a sub- 
ject which is on the forefront of astronomical consideration. All 
should have it. 


Vassar College, Dec. 31, 1923. 


students 
CAROLINE E. Furness. 








